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ABSTRACT
Chronic excessive consumption of alcohol can produce cognitive 
impairment known as Alcohol Related Brain Damage (ARBD). Affected 
individuals commonly have difficulties performing tasks that require 
considerable information processing effort. This can compromise new 
learning and habit change required for the trea tment  of alcohol 
problems. However, cognitive performance can also be affected by 
cultural factors. This study investigated the efficacy of using culturally 
modified neuropsychological  tests to detect ARBD among Aboriginal 
patients at Alice Springs Hospital. Exploratory factor analysis was used 
to develop composite scales to predict cognitive test performance in 
standard multiple linear regression analysis . Only speed of Maze 
learning could be predicted from excessive drinking variables while 
most of the variance in cognitive test performance was explained by 
degree of western educational  experience. Numerous methodological 
problems could explain the lack of significant results and the need for 
more controlled research in this neglected area was emphasised.
xvi
INTRODUCTION
Indigenous people in Austral ia  and other parts of the world have
exper ien ced  devasta ting ep idemics  of in fec t ious  disease  fol lowing
european colonisation. Survivors and their successive generat ions now
face a new wave of non-infectious yet equally devastating "diseases of
m o d e rn isa t io n "  (Kunitz 1990 p25). The prevalence of hypertension,
obesity, diabetes, malnutrition and alcoholism vary in all communities as
a function of social policy and organisation,  economic and industrial
deve lopm en t ,  genetic  p red ispos i t ion ,  local  cu l tu re ,  and geographic
location. Enough is known about the impact of these so called 'new
diseases'  on Australian aboriginals to understand the urgency with which
attempts to combat them have grown in recent years, particularly in
relation to alcohol abuse (Jensen, Stauss & Harris 1977; Larsen 1979;
Wood 1980; Hunt 1981; Weibel 1982; Kahn 1986; Hill 1989; Hunter 1989;
Brady 1990a; Raffaele 1991; Sessional Committee on use and Abuse of
Alcohol by the Community 1991). Although there are proportionally
more aboriginal abstainers from alcohol than non-aboriginal  abstainers,
most  aboriginals who drink greatly exceed recom mended  safe limits
(Hunter 1990; National Health & Medical Research Council 1991; Watson,
Fleming, Alexander 1988). The outcome has been proport ionally more
serious health, social and economic consequences of alcohol abuse among
aboriginals than in the general population (Alexander, 1990). In response
to the devastating effect of alcohol abuse on indigenous populations of the
world, new and sometimes novel solutions have been sought to treat or
prevent  such man-made causes of disabili ty and death (May 1986;
Caetano 1989; Miller 1990; Parker 1990). However, prevention and
treatment of alcohol problems within the broader european community
have remained elusive and often short-term. Our flagging success rate
may be due in part to the diminished ability of some individuals to
benefi t from the cognitive and educational  components  of mainstream
alcohol  r ehab i l i ta t ion  p ro g ram m es ,  due to a lcohol  re la ted  brain
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im pa irm ent  or damage (ARBD). Poor  cogn i t ive  performance on 
neuropsychological tests (NP tests) can be the first medical sequelae to 
appear with chronic drinking. The role of NP tests in early detection, 
rehabilitation and prevention of alcohol problems is growing in treatment 
centres  around the world. However,  there is insuff ic ient  published 
research on the use of NP tests with aboriginal people and no information 
at all on their use with aboriginal problem drinkers. In response, the aim 
of the present study was to explore the efficacy of using modified 
western neuropsychological tests to assess ARBD.
In order to provide an appropriate context for the neuropsychological 
theme of this thesis, the following chapters outline both its historical 
rela t ionship to cross-cultural  studies of cognit ion and the problems 
a s s o c i a t e d  with  the a s s e s s m e n t  of  f a c to r s  th a t  in f lu e n c e  
neuropsychological performance (ie. culture, alcohol problems and ARBD).
C r o s s - C u l t u r a l  Cogn i t i ve  A s s e s s m e n t
H i s t o r i c a l  P e r s p e c t i v e ' s
Cognitive Deficit Tradition
Early  cross-cul tural  com para t ive  research  genera l ly  concluded  that
indigenous people were deficient in cognitive abilities compared to those
of european descent. These conclusions were based on the overall poor
performance by indigenous subjects on Western tests of cognitive ability
and the difficulties they had with the european education system. Large
scale testing of adult illiterates in Africa and the Pacific Islands by
pioneering researchers like Macdonald,  Ord and Biesheuvel  produced
psychometr ic  measures of general  cognit ive  abili ty that  had good
criterion and predictive validity. However, their tests were intended for
the selection of military and factory personnel  in developing countries
and the debate over the meaning of their test scores and the factors
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influencing them became a focus for later multivariate research (Irvine & 
Carroll 1980 citing Grant 1969, Irvine 1969, Scribner 1974, St Georges 
1974, Poortinga 1971, Price-Williams 1962, Kellaghen 1968, McLaughlin 
1970, Okonji 1971, Cole & Gay 1972; Klich & Davidson 1984 citing similar 
re fe re n c e s ) .
In an h is to r ica l  overv iew  of cogn itive  resea rch  with A ustra lian  
Aboriginals, Turtle (1991) discussed the prominent research investigators 
since white settlement and the political and scientific influence that led 
them to pursue the myth of culture-free ability testing. Many of the 
early pioneers of cross-cultural research had identified the difficulties 
posed by psycholog ical testing in test alien cultures but few had 
questioned their methods or purpose. The prominence of Charles Darwin's 
e v o lu t io n a ry  theory  and the im age of abo rig ina ls  as the d irect 
descendants of "Homo fossilis" influenced early researchers to believe 
they were studying a primitive mental culture (Turtle 1991, reporting on 
the work of Fry 1930, Porteus 1931-33, P iddington 1931). From this 
implicit m ethodological bias, observing deficits in aboriginal performance 
became a self fulfilling prophesy (Irvine & Carroll 1980).
Pioneering Australian Studies
A num ber of early researchers tried to dem onstra te  a hierarchy of
intelligence among the races. The most notable in Australia were Berry
and Porteus (1920, cited in Turtle 1991) for their comparative measures
of cranial capacity and maze performance. Despite implicit racist notions
of european superiority in mental development, Porteus made important
contextual observations about aboriginal perform ance on western tests
(Turtle 1991). Brislin (1976, citing Porteus, Bochner, Russell & David
1967) showed that when adequate attention was given to communication,
rapport and m odification of abstract procedures to match the real life
experience of aborig inal subjects, perform ance on the Porteus Maze
became equivalen t to that of europeans for healthy aboriginals of a
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similar age. Similarly, Fry and Pulleine (cited in Turtle 1991) modified 
their instructions for the Porteus Maze and reported it to be a useful test 
for aboriginals fam iliar with the stockyards of the cattle  industry. 
However, they concluded the test was too hard for aboriginal people in 
genera l.
New Directions and the Difference-Deficit Controversy
O pposing  explanations for the com parative ly  poor perform ance on
western cognitive tests by indigenous, sem i-li te ra te  or econom ically
disadvantaged people continue to permeate the cross-cultural literature
and contribute to controversy (Ciborowski 1980). The debate reached
racist notoriety in the early 1970's after Arthur Jensen proposed that the
higher normal IQ of white over black people was largely genetic (Darley,
Glucksberg & Kinchla 1986). However, Jenson may have spuriously
assumed the stimulus generality of his test material and the equivalence
of the construct of intelligence within western culture and between its
ethnic subgroups. The intra-cultural study of Franklin , Fulani, Henkind
and Cole (1975, cited in Ciborowski 1980) is a sobering reminder of the
potential fallacy of such assumptions. They com pared black and white
Am erican children on free recall tasks selected from  standard word
category lists and a new list made up of categories used by lower class
black children. Black children performed poorly when recall was based on
the standard lists but did well when it was based on the new lower class
black list. The reverse occurred for the middle to upper class white
children who performed poorly when recall was based on the lower class
black list but did well when recall was based on the standard lists. For
both groups of children poor performance was characterised by lack of
item clustering, a deficit previously associated with cognitive deficiency
(Jenson & Fredericksen 1973, cited in Ciborowski 1980). A more realistic
explanation for this outcome was that both recall lists lacked stimulus
genera lity  w ith in  w estern cu lture. Even w hen the assum ptions of
stimulus generality and construct equivalence are valid, it can be difficult
4
to control for all the variables known to affect test perform ance in 
com parative  studies.
Davidson (1983) claimed recent approaches to cross-cultural research 
were more enlightened because they involved exploration of cognitive 
difference in order to understand the underlying cognitive processes and 
factors affecting various perform ance m easures (eg. social, cultural, 
educational, physiological, neurological, motivational, etc). This approach 
has led to the discovery of aboriginal cognitive strengths and avoided 
much of the ethnocentric bias of defic it orientated research. Turtle 
(1991), described a gradual shift in direction as early as 1939 from 
deficit oriented research and preoccupation with cross-cultural measures 
of intelligence to more insightful studies which began to demonstrate the 
cognitive assets of indigenous people (Turtle 1991, citing Fowler 1940; 
Klich 1983, citing Lewis 1976, Davidson 1979; Klich & Davidson 1980; 
C iborowski 1980, citing Price-W illiam s 1962, G lick 1968, Cole 1971, 
Franklin et al 1975; Kearins 1976, 1988, 1990). However, in a scathing 
comm entary on the status of A ustralian aboriginal cognitive research, 
K lich (1983) com plained  of inadequate  studies reporting  aboriginal 
strengths. In his opinion research had largely rem ained deficit orientated 
with interpretations of cultural deficiency blamed for the lack of western 
educational achievement by aboriginal children. Kearney and McElwain 
(1976, p398) a few years earlier had reported a similar inadequate data 
base "of any depth". They claimed research on aboriginal cognition had 
been too m ethodolog ically  dem anding  for some and so recent an 
endeavour for others that it was not unusual to find they had changed 
direction within a few years. Bryer (1976) noted few aboriginal studies 
had inves tiga ted  adult co gn it ive  function  and that many of the 
conclusions from research with children had only been assumed to hold 
for the adults.
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C o n t e m p  or ary  Approaches to Aboriginal Cognition
Psychic Unity o f  Mankind
According to several authors (Goodnow 1976; Brislin 1976; Sheehan 1976;
C iborowski l980;  Klich & Davidson 1984), the search for a mythical
general adaptabil ity  factor (ie. inte l ligence)  preoccupied many early
cross-cultural researchers. Irvine and Carroll (1980, citing Hunt 1973
and Carroll  1974) suggested that p ioneer ing research in test alien
cu l tu res  used only blunt in s t rum en ts  to e s tab l ish  their  general
adaptabi l i ty  factor. Contemporary  research  m ethodology  and new
developments in cognitive psychology have enabled more recent cross-
cultural research to assume performance to be the product of universal
cognitive processes which are mediated by personal, social, cultural,  and
other factors (Irvine & Carroll 1980; Davidson 1983). Lezak (1983 p21)
considered  " there is no general intellectual funct ion ,  but rather many
discrete ones that work together so smoothly  when the brain is intact
that the in tel lect  is experienced  as a s ingle,  seamless  attr ibute".
N europsycho log ica l  research has helped to redef ine  the nature of
intelligence by demonstrating that differential deterioration of diverse
psychological  functions are independent of IQ whether through brain
injury, disease or aging (Lezak 1983). This human information processing
model of performance has enabled us to assume that all cultures evolved
to meet specific environmental  demands in a similar  manner. The
problem solving style of its members should then be the manifestation of
such adaptation and underlying universal cognitive processes. Cole and
Scribner (1974, cited in Ciborowski 1980) supported such a formulation
of the psychic unity of mankind, suggesting there was no evidence in the
litera ture of any culture being defic ient  in abstraction,  inferential
reasoning or categorisation processes. Blake (1991, p4) noted "no linguist
has ever discovered a language that appears remotely primit ive"  and
found aboriginal  language vocabulary was quanti tat ively equivalent to
that of an average english speaking person. Furthermore, Drinkwater
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(1976) found the english dialect of monolingual aboriginal adolescents to 
have well-structured semantic systems and meaningful  coding of verbal 
stimuli, albeit a somewhat limited vocabulary. Thus, in an appropriate 
cultural context the capacity to use any cognitive skill should be universal 
and the cognit ive abilities of indigenous people  should be no less 
primitive than their traditional and creole languages (Labov 1969, cited 
in Drinkwater 1976).
Different Learning Styles
Differences in problem solving style have been considered to account for 
d i f f e ren c e s  in w es te rn  e d u c a t io n a l  a c h i e v e m e n t  and cogn i t ive  
performance on cognitive tests alien to the culture being examined (Watts 
1976; McIntyre 1976; Irvine & Carroll 1980; Ross 1984; Klich & Davidson 
1984, citing Harris 1977). Seagrim sardonica lly  concluded that if 
aboriginal children had to become intellectually competent by western 
standards via western educational practices then they would have to be 
brought up by non-aboriginals (1977, cited in Klich & Davidson 1984). 
Kearins (1990) in a study of the effects of urbanisation found no 
difference in memory and direction finding skill between remote, semi- 
traditional aboriginal children and urban aboriginal  children of largely 
mixed descent, even though both performed better than white controls. 
Traditional child rearing practices resistant to acculturat ion may have 
produced similar and distinctive performance styles in the aboriginal 
children despite their geographical differences.
Cognitive Testing Approaches
Testing cognitive ability in non-western cultures can be divided into five
traditional  approaches:  Psychometr ic  (PM); P iaget ian  (PC); Field
Differentia tion (FD); Anthropological  Cognit ion (AC); and Cognitive
Information Processing (CIP). Irvine and Carroll (1980) described the
similarit ies  and differences of these approaches  and advocated a
convergence between PM, AC and CIP for more valid cross-cultural
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investigation . A ccording  to these au thors the PM approach offers 
m ethodological rigour that is unavailable to the PC school, but its 
constructs are often limited to the culture of origin. AC seeks stimulus or 
conceptual generalities across cultures through careful observation of 
naturally occurring cognitive com petencies within cultures, but this is 
usually limited to single tests of such phenomena whose meaning remains 
questionable. This is the same problem for FD which can accurately 
categorise subjects from different cultures but can only speculate about 
the meaning of such partitioning. When combined with the PM approach 
convergence of a number of these tests would assist interpretation of the 
meaning of their measures. Finally, CIP offers a theoretical framework for 
the mental processes underlying test measures. W hen CIP is combined 
with the rigours of construct validation offered by the PM approach and 
the cultural insights offered by AC, a more reliable interpretation of test 
score meaning may follow.
Integrated Approaches
Klich and Davidson (1984) tried to integrate the PM, AC and CIP
approaches in research that sought to develop a model of aboriginal
cognitive function. They used Luria's neuropsychological model of the
functional organisation of the brain to explain similarity and difference in
the performance style of aboriginal and white children on the Queensland
Test (M cElw ain  & Kearney 1970). Their fac to r analysis of QT
perform ance revealed  an identical two factor solution for both the
aboriginal and nonaboriginal samples. The authors proposed this common
factor s tructure  represented  sim ultaneous and successive  information
processing ability. Previous AC research by the same authors showed that
aboriginals and europeans used different memory coding strategies to
play card games (Klich & Davidson 1984). Sim ilarly , the cognitive
strategies used by aboriginal and white children in the QT study were not
identical. Those of aboriginal children were comparatively inefficient for
the successive processing tasks of the QT but more efficient than those of
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white children for most of the simultaneous processing tasks. As the sub­
tests of the QT were predominantly successive processing tasks, white 
children performed better than aboriginal children overall. Although
these findings do not prove underlying mental processes are the same for 
both cultures, they were consistent with Cole & Scribner's prediction that 
when a test has functional equ ivalence across cu ltures , no cultural 
d ifference  should be found in basic com ponent processes of brain 
organisation (1974 cited in Klich & Davidson pl96).
Testing American Indians
Characteristic Performance Profile
M cShane and Plas (1984) advocated the use of W echsler intelligence
instruments to assess American Indian intellectual deficits (and abilities) 
to enable prescriptive remedial education. They described a characteristic 
Indian perform ance profile on these tests for which there was no 
adequate factor analytic explanation. According to these authors an 8-19 
p o in t  d is c re p a n c y  on the W IS C -R  was ty p ic a l  for Ind ian  
verbal/perform ance IQ measures while their greatest strengths were in 
v isua l-spa tia l  processing . S im ilar v isua l-spatia l  s treng ths have been
observed in the performance of Australian aboriginal children on western 
psychometric tests (Klich 1983; Kearins 1976, 1988, 1990). McShane and 
Plas outlined a number of inter-related variables thought to affect Indian 
performance and which should be incorporated in any predictive model 
of Indian cognitive function. These included physiological (eg. auditory 
acuity and the role of Otitis media, an endemic m iddle ear disease; 
asym ptom atic lead exposure; Foetal Alcohol Syndrom e and the direct 
effect of alcohol abuse on in te llectual function), neuro log ica l (eg. 
hem isphere  specialisa tion  for language), soc iocu ltu ra l (eg. bilingual 
language orientation; non-verbal language preferences; acculturation; and 
child rearing style), age and sex.
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In tra -cultural  Variabil ity
Brandt (1984) challenged the notion of using western intelligence tests 
with American Indian children, citing the lack of construct equivalence 
between the two cultures which could explain poor test performance. She 
considered the observations of McShane and Plas to be an artifact of the 
extreme variability in socio-cultural and linguistic skills of the American 
indian population. In particular, indians usually lived with other tribes in 
ethnic enclaves within reservations or in the larger white society. As 
each tribe had their own traditions and language, indian-english dialects 
were construed along a continuum. Some dialects had their own 
grammatical  rules independent of standard english  or their ancestral 
origins. Indians were sometimes monolingual,  bilingual  or fluent in 
several languages and their living conditions ranged from established 
towns with their own service structure to isolated communities without 
electricity or running water. Brandt considered the degree of english 
language fluency and communication between the testee and tester (ie. 
sociolinguistic rules and conversational expectations) to account for most 
of the variabil ity in test performance.  She argued that the Indian 
population was too heterogeneous to assume stimulus generality for test 
i tems (eg. i tem d i f f icu l ty )  and a l leg ed  the in s t ru m en t  would 
underestimate the abilities of American Indians or fail to detect cases 
where remedial  services were real ly warranted. Similarly, Davidson 
(1983, p276 citing Kearins 1976) considered the failure to replicate 
Kearins superior visual memory performance of Central Australian 
aboriginal children over white children may have been due to " b e t w e e n  
and within community variability"  of relevant and extraneous variables. 
Brandt  advised avoiding the single use of Wechsler  instruments for 
indians and instead urged remedial  educators to observe responses from 
more than one test given in different contexts. She also recommended the 
development of local norms and the use of criterion referenced tests.
Tes t ing  A u s t r a l i a n  Ab o r i g in a l s
Norm-referenced Tests
In one of the few articles found on the subject, Badcock and Ross (1982) 
made a plea for more appropriate neuropsychological tests for Australian 
aborig inals . In doing so they briefly  ra ised  the d iffe rence-defic it  
controversy in the journal of the Australian Psychologist. They cited 
aboriginal hospital admission rates for alcoholism at 8 times that of non­
aboriginals (Health Commission of NSW, 1979) and were concerned that 
no culture-fa ir neuropsychological tests were available to assess those 
likely to be suffering from ARBD. They suggested practitioners were 
inappropria te ly  "extrapolating f ro m  equivalent  european-normed tests"  
in the absence of more suitable tests for aboriginals (p298). They were 
criticised the following year by Davidson (1983) for failing to be aware of 
contemporary cross-cultural issues and new developm ents in cognitive 
neu ro p sy ch o lo g y .
Culture Sensitive Approaches
Davidson (1983) acknowledged the need for more appropriate ways to 
assess brain damage in aboriginals but rejected the Badcock and Ross 
notion of norm-referenced tests. He considered culture to be one of many 
variables that can affect test performance and that incorporating all of 
these in a set of norms for aboriginals would be "u n p r o f i t a b l e " (p274). 
Instead, D avidson  recom m ended  several a lte rna tive  approaches for 
clinical practice and future research. In particular, he suggested there 
was no reason to reject the wealth of techniques already available to 
assess localised brain damage in non-aboriginals. Provided the cultural 
and language background of the patient were taken into account during 
administration and interpretation, he saw no reason why they could not 
be applied to aboriginals. For example, in relation to reading, writing and 
speaking processes , Davidson argued: "It is most unlikely that such
disorders require different behavioural assessments in different cultures,
1 1
or that their association with localised lesions would alter from  culture to 
culture"  (p275). On appropria te  test m odif ica t ions  he suggested:  
"Disorders are, more than likely, task specific, not culture-specific. Their 
assessment  requires a number o f  careful ly  adap ted  tasks that are 
linguistically and schematically suited to the culture in which they are 
used"  (p275).
Ethnographic Approach
Davidson considered there was an urgent need to undertake ethnographic 
investigation of aboriginal brain damaged behaviour to gain an aboriginal 
perspective on dist inctions between normal and defic ient  behaviour. 
Behaviour in an everyday context can have a direct bearing on clinical 
assessment and could help establish the criterion validity of modified 
neuropsychological  procedures (cf. Dunlop 1988). A combination of
modified clinical tests and observations of real life activities in a natural 
context would sample the cognitive processes likely to be disrupted by 
known or hypo th es ized  loca t ions  of bra in  d am age .  Dav idson  
recommended using Luria 's procedural  method of neuropsychologica l  
enquiry for aboriginals. This would involve the systematic testing of 
hypotheses about brain impairment involving tests, tasks and real life 
observations. Assuming the universal organisation of brain structure and 
function across cultures, this approach would lead to inferences about the 
funct ional  in tegr i ty  of brain systems.  Sy m p to m s  and poor  task 
performance may represent disruption of normal  cognit ive processes 
(Marin, Glenn & Walker, 1982).
N e u r o p s y c h o l o g i c a l - I n t e l l i g e n c e  Tes t  D i s t i n c t i o n
Davidson drew important distinctions between psychometric  intelligence 
testing and neuropsychological  assessment for cross-cultural  application 
(1983, citing Marin, Glenn & Walker 1982; Anastasi 1976).
Neuropsychological Tests
These tests are designed to identify discrete cognitive functions within 4 
major intellectual classes, depending on the type of test used (Lezak 
1983). S im ple  tes ts  id e n t i fy  m ore  sp e c if ic  fu n c t io n s  while 
multidimensional tests tap broader more complex functions. However, all 
functions are interdependent and no single test can identify a unitary 
function (Walsh 1985). Davidson (1983) described NP assessment as a 
system atic process oriented procedure  that does not rely on norm- 
referencing  and is used to test hypotheses re la ted  to im pairm ent 
expected from known or suspected areas of brain damage. Tests are 
usually chosen for their sensitiv ity  to particu lar cognitive  processes 
which if disrupted by structural damage will result in test errors or loss 
of problem solving efficiency. They can be used to identify neurological 
or neuropsychological syndromes, assess degree of impairm ent, predict 
disability and assist rehabilitation.
Intelligence tests
In contrast, in te lligence tests are usually  designed  to sam ple skill 
com petences and are based on models of ind iv idual d ifference  or 
deviation from a reference mean. The reference mean is usually adjusted 
for the significant influence of other variables (eg. age, sex, socio­
economic status, schooling, acculturation, etc.). Standard psychometric 
tests (eg. WAIS-R and WMS) often tap only gross brain function and may 
be insensitive to localised damage such as fronto-tem poral dysfunction 
found in head injury or chronic alcohol abuse (Shores, Kraiuhin, Zurynski, 
Singer, Gordon, Marosszeky & Fearnside 1990, citing Stuss 1987, Walsh 
1985, Lezak 1988). For this reason they have been used to estimate 
premorbid intellectual function against which current NP performance 
can be compared (Lezak 1983; Ross 1984; Walsh 1987; Parsons, Butters, 
Nathan 1987; Lecours et al 1987). However, the meaning of western 
psychometric test scores in cross-cultural application remains uncertain.
Combined Approach: Impairment Index
L uria 's  q u a li ta t iv e  m ethod of NP enqu iry  has been cons idered  
fundamentally different to the quantitative NP test battery approach of 
the psychometric school (Gilandas, Touyz, Beumont & Greenbern 1984). 
A controversial attempt to combine the two approaches in the Luria- 
Nebraska NP Battery produced an index of cognitive impairment which 
incorporated norm-referencing (Golden 1981, cited in Lezak 1983). Ross 
(1984, c iting H oran l966) thought the psychom etric  Q ueensland Test 
could be similarly used for aboriginals as "a useful index fo r  organic 
central impairment, potential, and also a possib le  index fo r  remedial 
health measures"  (p374). However, Davidson (1983) considered the test 
too in sen s itiv e  to d iffe ren tia te  neu ro log ica l im pa irm en t from  the 
performance of normal aboriginals, given the confounding influence of 
social, cultural and theoretical considerations on its scores.
P rob l em  So l v ing
Hierarchy o f  Tactics
McElwain (1976, p 133) proposed that when an individual is faced with a
problem to solve he or she has a 'hierarchy o f  tactics' form ally  available
to approach the problem. Within any culture the most capable individuals
may have larger tactic hierarchies available to them than the less capable
(or less intelligent). The tactics or strategy at the top of such a hierarchy
is likely to be used first and for the most capable individual it will
probably be the most effective or effic ient tactic for the prescribed
problem. The order of tactics in a hierarchy may be culture bound with
those at the top evolving to meet the common environmental demands of
that culture. Outside the individual’s own culture, his tactic of first choice
may not be appropriate. This would explain perform ance differences
between cultures. On the other hand, even when performance on similar
activities is the same for individuals from different cultures, they may
have evoked different tactics to solve the same problems (Davidson &
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Klich 1984). For example, aboriginals may use different verbal coding 
strategies to solve unfamiliar problems (Ross 1984; Foggitt, Mangan & 
Law 1972). Moreover, similar perform ance by individuals within the 
same culture does not necessarily mean that they have used the same 
cognitive processing tactics in an equivalent context. Klich and Davidson 
(1984) found both their aboriginal and white children used a range of 
tactics to solve the problems posed by the Q ueensland Test (QT). 
McElwain believed the problems posed by western psychological tests 
were usually not suited to aboriginals. If information about the task and 
its operation is ambiguous and subjects are unable to check the accuracy 
of their response, their tactic of first choice may be inappropriate. Even 
with explicit goals and minimum communication requirements, McElwain 
& Kearney (1970) found aboriginal perform ance on their QT to be 
dependant on degree of western contact.
Effect of Acculturation
Acculturation is the process of social change associated with the dominant
culture's influence upon the members of a minority culture and generally
involves influence during childhood by europeans and the learning of
w estern ways (K earney & F itzpa trick  1976, citing  Bruner 1956).
Familiarity with western problem solving tactics and the order in which
they occur in McElwain's hierarchy would  depend on the extent of
western acculturation. This in turn would depend on degree of western
contact through european m edia, educa tion , w ork  or proxim ity  to
european urban settlement (ie. urbanisation). M cIntyre (1976) compared
the problem solving style of rural and urban children of both aboriginal
and european  descent. He found pe rfo rm an ce  re la ted  more to
urbanisation than culture as there were no differences between rural
aboriginal and rural white children on literacy or QT performance. As the
QT was designed to predict capacity to learn western skills and was made
up of basically abstract western tasks, its perform ance profile could be
used as an index of western acculturation (McElwain & Kearney 1970).
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Modi f y ing  Tes t  Con text
Clarify Misunderstandings
Ciborowski (1980) suggested that poor cognitive performance on western 
tests by ind iv idua ls  from ano ther  cu l tu re  was largely  due to 
misunderstanding between testee and tester.  Different  expectations or 
interpretations of the test experience can adversely affect psychological 
test performance.  The following studies il lustrate  how changing the 
context  of the test s i tuation can improve (or  d isadvantage)  the 
performance of people  unfamiliar  with western  tests of cognit ive 
function. Cole called this "experimenting with the experiment"  (1971, 
cited in Ciborowski 1980, p290).
Familiar Stimuli
Price-Williams (1962, cited by Ciborowski 1980 and Klich & Davidson 
1984) changed the context of a Piagetian hierarchical  classificat ion 
experiment with Tiv children from Nigeria by using familiar objects from 
their environment (ie. various animal toys and plants) instead of objects 
from western culture. As a result, Tiv children were just as capable of 
grouping the more culturally familiar objects in different ways as were 
white children. However, the same Tiv children were not as capable as 
white children when abstract shapes were used (ie. circle, triangle, 
square, etc) Compared with natural objects the abstract test material 
lacked stimulus generality.
The Franklin et al study is an example of poor stimulus generality for 
words (see page 4). Black American children recalled more words than 
white children when lists were made up of categories used by lower class 
black children (1975, cited in Ciborowski 1980).
Franklin, Fulani, Henkind and Cole (1975, cited in Ciborowski 1980)
described another study comparing black and white American children
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on free recall tasks selected from standard word category lists and a new
list made up of categories used by lower class black children. Black
children performed poorly when recall was based on the standard lists 
but did well when it was based on the new lower class black list. The 
reverse occurred for the middle to upper class white children who 
performed poorly when recall was based on the lower class black list but 
did well when recall was based on the standard lists. For both groups of 
children poor performance was characterised by lack of item clustering, a 
defic it  p rev iously  assoc ia ted  with cogn itive  de fic iency  (Jenson & 
F redericksen  1973, c ited  in C iborow ski 1980). A more realistic
explanation for this outcome was that both recall lists lacked stimulus
generality within western culture.
Appropria te  Instruct ions
Glick (1962, cited by Ciborowski 1980, p283) demonstrated the effect of 
different cultural expectations on a similar classification experiment with 
Kpelle tribesmen from the west coast of Africa. Using standard Piagetian 
instruction the Kpelle sorted familiar objects in ways that they considered 
to be 'clever'  in their culture (ie. based on perceptual or functional 
relations). However, 'in te l l igen t ' c o n cep tu a l  c la s s if ic a t io n  requ ired  
taxonomic groupings of the objects, so the Kpelle performance appeared 
deficient by western standards. When one subject was asked to sort in a 
'stupid' way, his performance improved dramatically. It appears that the 
concept of intelligence in Kpelle and western cultures was not equivalent. 
The use of western tests to measure the Kpelle concept of intelligence 
would have been like trying to measure the temperature of the sun with 
a thermometer designed for use on earth (Irvine & Carroll 1980).
Story Format
Bryer (1976, p303) tested Australian aboriginal children from Aurukun
on Piagetian  m atrices and found the task under standard Piagetian
instructions to be too vague for the children. W hen she changed the
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procedure to a story fo rm a t  the children produced more appropriate 
solutions and explanations. A lthough this training procedure made the 
test more acceptable to her children Bryer still thought it was a culturally 
inappropriate context for ability testing.
Trained Response
Cole, Frankel and Sharp (1971b, c ited  in C iborow ski 1980) made 
modifications to their procedure for assessing the free recall memory 
ability of Kpelle tribal children and adults. Under standard instruction the 
Kpelle recalled  very few fam iliar items and showed no evidence of 
abstract conceptual learning com pared  to w estern subjects. However, 
when presentation of the objects involved spatial prom pting for the 
object category, Kpelle subjects used conceptual clustering to recall more 
objects than they had previously. Irvine and Carroll (1980) advised that 
responses required in the test performance must be learnt, not assumed; 
and where necessary these should be visually demonstrated. Cole et al 
appear to have followed these principles of sound cross-cultural data 
collection with their use of chairs, over which the objects were held to 
prompt conceptual learning. Thus, by changing the context of the test 
procedure the authors were able to infer there were no differences in
cognitive ability between these radically different cultures.
Guide-lines fo r  Cross-Cultural Testing
According to Irvine and Carroll (1980), the e thnocentrism  and self
fulfilling prophecy of past deficit research can be avoided when imposing
a western theoretical framework in cross-cultural research. To achieve
this they recommended researchers adhere to theory-based propositions
of cognitive  d ifference ra ther than defic it  based in terpreta tions of
performance. Moreover, they suggested researchers adopt more rigourous
m ultivaria te  control over the m ethods they use to appreciate  the
influence of "schooling, urbanism, work experience and learning" (p206).
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They urged  researchers  to conform  to seven h is to rica lly  derived  
principles of data collection. These principles are equally relevant to 
resea rch  w ith in  cu ltu res  w here there  is som e im posed  w estern  
theoretical framework. The following is a summary of these principles as 
they apply to research with semi-literate, test alien subjects ( p i 96):
1. Test materials and required responses must be fully understood or 
lea rn t.
2. Tests should be independent of each other and have their own set 
of instructions.
3. Instructions should be oral with visual aids to demonstrate each 
kind of test item and response.
4. When instructions are given in the vernacular they should be 
expressions of intent rather than literal translations and the tester 
should be of the same ethnic group.
5. Practice under supervision is necessary to ensure instructions have 
been fully understood.
6. Familiar test material should precede more abstract stimuli in order 
to establish a response set.
7. Trained testers should ensure the testing experience is as dramatic, 
enjoyable and rewarding as possible.
Testing Aborig ina ls  f o r  ARBD
Davidson (1983) concluded his critique of Badcock and Ross (1982) by
stating that there were too many extraneous variables to reliably assess
neurological deficits due to alcohol abuse (ie. ARBD) or petrol sniffing. He
listed malnutrition, illness, social, cultural and educational factors as some
which may interfere with test perform ance. Badcock and Ross also
acknow ledged  the confounding  effect of vascu la r  changes on test
performance. Medical conditions like hypertension and hyperglycaem ia
are endem ic in aboriginal com m unities and are capable of affecting
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cognitive processes and therefore test performance. Although Loberg and 
Miller (1986) reported a consistent  and predictable  pattern of brain 
impairm ent  among alcoholics regard less  of their  na t ional i ty ,  they 
considered a number of individual difference factors could influence the 
severity and pattern of these deficits (ie. abstinence period before testing, 
drinking pattern, beverage type, age, gender,  education,  ethnici ty, 
severity of drinking consequences and degree of dependence).  They 
concluded that "these confounding factors  makes it extremely difficult if  
not impossible to study 'pure' d i fferences among national or ethnic 
g r o u p s "  (p90). Page and Bozlee (1982, cited in Loberg & Miller 1986) 
suggested studies investigating racial or cu l tu ra l  d ifferences among 
alcoholic populations often failed to control for situation and demographic 
differences in schooling, socio-economic status and age. However, when 
these factors were taken into consideration, Page & Bozlee reported very 
similar alcoholic  MMPI prototype personal i ty  trait  profiles between 
Caucasians, hispanic-american and american indian alcoholics.
C u l t u r a l  A s s e s s m e n t
Cont inuum o f  Cul tural  Effects
All behaviour is affected to some extent by its cultural environment and
the extent of this effect can be represented along a continuum (Anastasi
1976). At the mild end where effects are cursory and transient, attention
to theoretical and methodological  issues may be sufficient to ensure
stimulus and conceptual equivalence of tests across cultures (Irvine &
Carro l l  1980) . How ever ,  fu r the r  a long the c o n t in u u m  these
considerations become more problematic  as the effects become more
fundamenta l ,  enduring and wide-spread .  For  example ,  inadequate
mastery of the language of the dominant  cul ture, poor literacy and
learning disabilities can diminish test performance and life opportunities.
While some of these effects can be reduced through training, the effects
2 0
of low socio-economic status and inadequate nutrition on brain 
development may be more permanent. There are an infinite number of 
possible cultural variables, constructs or differentials that might 
characterise difference in cognitive performance between and within
cultures (eg. attitude, cognitive style, preferred problem solving strategy, 
socio-economic status, education, religion, beliefs, values, attitudes, race, 
age cohort, gender, etc). However, as there are usually fewer cultural
differentials operating on individuals from within a homogeneous group
than there are between groups (Irvine & Carroll 1980). Thus, with due 
regard to within group variability and the sound principles of data 
collection established through a history of cross-cultural research, there 
should be no reason why western NP tests cannot be used to compare 
individual performance from within a particular culture (Davidson 1984).
Mythology o f  Culture-Fair Tests
As all psychological tests sample behaviour, the effects of culture will 
invariably be part of their measurement. In early cross-cultural 
psychology culture-free tests were thought to measure biologically
determined intellectual potential. This fallacy eventually gave way to 
notions of culture-fair testing which sought to equate the test experience 
across cultures (Anastasi 1976). For the purpose of cross-cultural 
comparison, culture-fair cognitive ability testing has also been considered 
a myth (Irvine & Carroll 1980). Even the non-verbal Queensland Test has 
been considered at best a "culture reduced" general ability test with its 
profile of sub-scores a potential index of acculturation (McElwain & 
K earneyl970 , p5 & 13; Ross 1984; K earins 1990, personal
communication). There are a number of misconceptions associated with 
the use of non-verbal tests as so called culture-fair measures (eg. Van Der 
Klift, unpublished thesis). Anastasi (1976, p346) offered the following 
clarifications;
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1. Non-verbal tests do not necessarily measure the same intellectual 
functions as verbal tests. For example, the Progressive Matricies test was 
designed to sample abstract conceptualization and reasoning ability but 
Das (1963, c ited  in A nastasi 1976) found nonverba l factors to 
p re d o m in a te .
2. Non-verbal tests are probably more culturally biased than verbal 
tests (Foggitt, Mangan & Law 1972). They show greater intercultural 
pe rfo rm ance  d ifferences than verbal tests and are in fin ite ly  more 
difficult to translate into another culture than language based tests for 
which there are standard techniques and requirem ents . For example, 
some cultures are unaccustomed to representational pictures or drawings. 
The minimal cues they offer may be adequate for western perception but 
not for those from ind igenous cu ltu res  lacking  prior experience. 
Conversely, the extraneous cues offered by the sides of the cubes in the 
Block Design sub-test of W echsler instruments can mislead aboriginal 
subjects; McElwain and Kearney (1973; 1970 citing Ord 1959) used tiles 
instead of cubes in the Pattern Matching sub-test of the QT to ensure 
subjects responded to their upper face.
3. Non-verbal tests based on western middle class abstract problem 
solving tasks are suited to the analytic cognitive styles of westerners but 
may not generalise to cultures with different preferred problem solving 
tactics (Foggitt, Mangan & Law 1972; Watts 1976; McElwain 1976).
4. Non-verbal tests discriminate against minority groups and those of 
low socio-economic status at least as much as verbal tests. For example, 
American black children do better on the verbally laden Stanford-Binet 
test than on either Raven's Progressive Matrices or Cattell's Culture Fair 
Intelligence Test (Anastasi 1976, citing Higgins & Silvers 1958, Willard 
1968).
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A c c u l t u r a t i o n
Aboriginal i ty
In order to determine the effect of aboriginal culture on western test 
performance it was necessary to estimate the degree to which individuals 
had become westernized or the degree to which they had remained 
traditional. Australian aboriginal culture has undergone considerable but 
irregular  change since european settlement and the extent to which 
aboriginal  regional  or language groups have changed has largely 
depended on the degree of contact they have had with western culture 
(de Lacey 1973). The influence of a dominant  western culture upon 
members of minori ty culture depends on degree of contact  during 
childhood by white people and the learning of their ways (Kearney & 
Fitzpatrick 1976, citing Bruner 1956). The competing processes of
assimilation (ie. identification with the dominant culture) and integration 
(ie. ident if icat ion with ethnic origins) ,  re f lec t ing  internal isa tion or
rejection of basic values from each culture, have made it difficult to 
define aboriginality and hard to estimate the number of aboriginals still 
l iving in traditional ways. Although 42% of all aboriginals  were 
considered to be of full-aborig inal  descent  in 1971, this was not 
necessarily an indication of traditional orientat ion (Healy, Hassan & 
McKenna 1985). In 1986, 1.5% of the total Australian population was 
aboriginal or Torres Strait Islander, with 22% living in the NT where more 
than half its rural population were aboriginal  (Gray & Tesfaghiorghis 
1991). However, no one of aboriginal descent has remained unaffected by 
western culture and in order to account for the effect of culture on
western test performance, it was considered necessary to estimate the 
degree to which aboriginals had become westernized or the degree to
which they had remained traditional.
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M e as u re m e n t
There have been different attempts to measure degree of westernisation 
in cross-cultural psychological research. Many have relied upon nominal 
or ordinal descriptions by contrasting traditional or european lifestyles 
(M cElwain & Kearney 1970; M cIntyre 1976). Others have tried to 
quantify the concept by developing an empirical index of western contact 
based on variables associated with european contact that had reasonable 
face validity (Biesheuvel 1969; de Lacey 1976; Kearney & Fitzpatrick 
1976). In particular, Biesheuvel used attitude and behavioural responses 
to the d im ensions of education , occupation , re lig ion , geographical 
mobility, possessions and description of housing to form his version of a 
modernity scale. Using a similar method, Kearney and Fitzpatrick (1976) 
found high acculturated aboriginals to be younger, more educated, more 
likely to reside in permanent urban accommodation of a high standard 
and to have more stable employment. W hile these methods of scaling 
have provided useful criterion measures and often produced substantial 
predictive validity in relation to cognitive performance (Dasen 1969, cited 
in de Lacey 1973), interpretation of the meaning of the scales has been at 
best speculative and at worst confounded important cultural differentials 
(Irvine & Carroll 1980). To overcome some of these limitations, the 
psychom etric school used m ultivariate  designs and factor analytically 
derived construct scales to tease out the principal contributions of several 
cultural differentials associated with western contact (Grant 1969, Irvine 
1969, Grant & Schepers 1969, cited in Irvine & Carroll 1980). They found 
that scale definitions of schooling, urbanisation, work experience and 
learning style explained much of the pioneering African work on general 
adaptability by MacDonald, Biesheuvel and Ord (1945, 1951-2 and 1971 
respectively, cited in Irvine & Carroll 1980).
2 4
Al co h o l  Pr ob l em A ss e s sm en t
Nature  o f  Al cohol  Probl ems
Research about alcohol problems has been rife with controversy and
equivocal findings. For instance, the term 'alcoholic' has been associated
with the disease model of alcoholism which considers excessive drinking
to be the result of a disease process rather than learned behaviour. While
there is considerable agreement that excessive consumption can lead to a
number of alcohol related diseases, including ARBD, there is little
empirical evidence that drinking behaviour itself is the result of a disease
(Heather 1992). Fingarette (1988, cited in Gossop 1989) provided a
critical account of the disease model. Throughout this thesis phrases
containing the word 'alcoholic' have been used to reflect the terminology
of cited works rather than any particular philosophical orientation of the
writer. Conflicting findings in the alcohol literature are not surprising
given the lack of agreement on theory, definition and measurement of
alcohol problems. Never-the-less, it is at least generally agreed that the
excessive consumption of alcohol can lead to a variety of effects on the
lifestyle and health of an individual, including cognitive dysfunction
(United States Department of Health & Human Services 1989).
Unfortunately, no single objective method of assessment has yet been
able to adequately describe the nature and severity of these effects
(Leigh & Skinner 1988). Multimodal assessment techniques are more
comprehensive for the multidimensional nature of abusive drinking but
these are costly and usually impractical to implement. Instead, various
pragmatic screening or assessment approaches have evolved which
recognise to one extent or another the three dimensional classification
system for alcohol problems promoted by the World Health Organisation
(Edwards, Gross, Keller, Moser & Room 1977, cited in Leigh & Skinner)
and the American Psychiatric Association (1987). These three dimensions
are characterised by behaviours, signs, symptoms and problems which
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have been assessed by self repo rt  through c lin ica l in terv iew  and 
psychom etric  procedures. These m ethods have been supplem ented by 
physical examination, laboratory tests and inform ant observation. The 
following concepts represent the basic dimensions of alcohol problems 
which need to be assessed in order to differentiate patients according to 
their use or abuse of alcohol:
Drinking pattern
Alcohol consum ption m easures have included quantity  per occasion, 
frequency of use and intoxication, beverage type, age started drinking, 
duration of abuse, lifetime consumption, length of abstinence, etc. These 
behaviours are readily quantifiable and allow definable limits to reflect 
excessive use or abuse of alcohol.
Dependence syndrome
This concep t is charac te r ised  by im paired  con tro l over drinking 
behaviour, a compulsive drinking style or craving for alcohol, increased 
tolerance to the quantity of alcohol required for intoxication and the
experience of withdrawal sym ptoms and signs following cessation of
drinking. The prevalence of this core syndrome of alcohol misuse has 
been estimated at 5-7% in North America (Polich 1982, cited in Leigh & 
Skinner).
Alcohol related psychosocial and biomedical problems
Psychological, social and occupational functioning can be affected by
alcohol abuse of either long or short duration and can result in problems
with emotional and cognitive function, family, work and the legal system.
These problems are more prevalent than alcohol dependence, but the
concepts are not mutually exclusive (ie 15-35%, cited in Leigh & Skinner).
Biomedical conditions have ranged from trauma while intoxicated to the
physiological complications of regular use (eg. liver disease, pancreatitis,
hypertension, gastritis, brain damage, etc).
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A lco h o l  P rob lem  Screen ing  A ccu ra c y
In order to describe the accuracy of alcohol problem measurement for a 
prescribed sample and the particular method of assessment, two concepts 
are frequently reported in the epidemiological literature (O 'Donnell, De 
Soto & Reynolds 1984):
Test Sensitivity
This is the ability of a screening test to correctly classify genuine cases of 
alcohol misuse as abnormal. It is usually represented as the percentage 
of actual excessive drinkers who obtained an abnormal score. Incorrect 
classifications are called false negatives.
Test Specificity
This is the ability of the same test to correctly classify genuine cases of 
safe drinking as normal. It is usually represented as the percentage of 
n o n -ex c ess iv e  d rinkers  who ob ta in ed  a no rm al score . Inco rrec t  
classifications are referred to as false positives.
The aim of any screening assessment technique would be to maximise 
both concepts with the ideal measuring devise having 100% sensitivity 
and 100% specificity for correctly  c lassify ing cases. In practice the 
proportions are often much less than this, but the tests still have their 
uses. These concepts are sim ilar to the more sophisticated  criterion- 
related validity of psychometric assessment, where Type I and Type II 
errors usually  describe diagnostic  accuracy (O 'D onnell et al 1984). 
Problems arise when the comparability of these concepts across studies 
have been com prom ised by am biguity  in defin ition of the criterion 
drinking categories.
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S e l f  R ep o r ted  D r in k ing  P attern
Despite the popular perception that individuals under-report their alcohol 
consumption,  the procedure has been found to be fairly accurate 
provided a context for cooperation has been established (Maisto, Sobell, 
Cooper & Sobell 1979; Leigh & Skinner 1988; Vuchinich, Tucker & Harllee 
1988). This includes being aware of factors other than motivation that 
promote inaccuracy (eg. intoxication, neuropsychological  impairment of 
memory and concentration,  anxiety and depress ion).  The severity of 
these prob lem s can abate in the weeks fo l low ing  de toxif ica tion,  
improving the accuracy of subsequent self reports (Vuchinich et al 1988). 
Studies of ARBD comparing patients from alcoholism treatment centres 
against social drinking controls have been crit icised for assuming the 
latter were free of alcohol problems. Moreover, patients from treatment 
centres can be surrepti tiously different  from controls  on motivation, 
psychological distress, premorbid brain damage, family history, education 
or medical complications. This can produce spurious differences between 
the groups and may account for equivocal findings throughout the ARBD 
literature (Parsons 1986; Grant 1987; Parsons, Butters & Nathan 1987). 
Thus, self reports of recent or lifetime consumption may help to avoid the 
methodological  problems associated with using stereotyped alcoholics. 
Kranzler, Babor and Lauerman (1990) found daily consumption and 
frequency of intoxication were related to adverse physical, psychological 
and social consequences of alcohol abuse among medical,  dental and 
alcohol  rehabil i ta t ion patients.  They found patterns of consumption 
interacted in a complex manner with gender, age, nutritional status, 
genetic predisposi t ion and choice of beverage.  Their  non-alcoholics 
differed from alcoholics on most problem indicators while the latter 
group varied among themselves on physical  signs and severity of 
d e p en d e n ce .
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In recent reviews of the literature, consum ption  variables have had 
mixed success in demonstrating a relationship between alcohol abuse and 
brain impairment (Parsons 1986; Grant 1987). Disagreement about what 
constitu tes social, m oderate , heavy, at r isk , hazardous or harmful 
drinking may be partly responsib le  (NH & M RC 1991; Grant 1987). 
Moreover, different terms have been used to describe similar or identical 
drinking patterns (eg. spree, binge, bout, daily, regular, and steady), 
illustrating the need to standardize terms and concepts (NH&MRC 1991).
Classification of Alcohol Problems
The American Psychiatric Association (1987, p l7 3 )  produced a multiaxial
diagnostic classification system for alcohol misuse disorders based on two
distinct clusters of alcohol problems or syndromes; alcohol dependence
and  alcohol abuse. Although the system allowed for multiple diagnoses,
such as in tox ica tion , uncom plica ted  w ithdraw al, de lir ium , amnestic
syndrome, or other mental disorder, diagnostic ambiguity in identifying
tolerance and withdrawal symptoms over other alcohol related behaviour
has made it difficult to reliably classify alcohol problems according this
system (Butters, Parsons and Nathan 1987). Butters et al suggested that
alcohol re la ted  neuropsycholog ica l changes were more likely to be
assoc iated  w ith a lcohol dependence  than a lcoho l abuse alone, so
characteristic differences in NP performance could help differentiate the
two disorders and their severity. Tarter, Arria, Moss, Edwards and Van
Thiel (1987) questioned the specificity and construct validity of the DSM-
III taxonomic system for the diagnosis of alcoholism. Despite a revision,
they cons idered  the system  to be over in c lu s iv e  and c lin ica lly
uninformative. They suggested, "the measurement instrument employed
will determine largely the prevalence and characteristics o f individuals
deemed to be alcoholic" (p543). Thus, the system may add little more to
our understanding of alcohol problems than Jellinek's five categories of
alcoholism and the term dependen t could easily become a synonym for
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alcoholic. Individual manifestation of alcohol problems should always be 
seen as a unique interaction between psycho-bio logica l processes of 
dependence  and the socio-cultura l env ironm ent (C larke & Saunders 
1988).
P s y c h o m e t r i c  A s s e s s m e n t  
Purpose
V arious psychom etric  scales have been des igned  to m easure  the 
m ultidim ensional nature of alcohol problems and d ifferentiate  between 
norm al and problem drinkers. Most have been self report schedules 
designed for risk screening, research  selection , d iagnosis , treatm ent 
planning or outcome evaluation (Davidson 1987). They are either based 
on the M M PI personality  inven to ry  or a lcoho l re la ted  physica l,  
psychological and social disabilities (eg. ALCADD, CAGE, MAST, SMAST & 
CAST). Sometimes they have formed part of general health screening 
tests or have been combined with laboratory and physical examinations 
(Clarke & Saunders 1988; MALT- Feuerlein, Ringer, Kufer & Atons 1980, 
cited in Elvy 1985; ACI-Skinner & Holt 1987). Unfortunately, many of 
these scales were designed to detect alcoholism.  As a result, they lack a 
sound  th e o re t ic a l  f ra m e w o rk , have  q u e s t io n a b le  s ta t i s t i c a l  or 
psychometric properties and are often used on populations for purposes 
other than that for which they were designed (Elvy 1985). In contrast, 
scales which have been based on the construct of the Alcohol Dependence 
Syndrome (eg. ADS, SADD, SADQ, ADD, HDBQ & EADS) have avoided any 
inherent association with Jellinek's dubious disease model.
Alcohol  Dependence Syndrome
Edwards & Gross (1976, cited in Butters, Parsons & Nathan 1987; Clarke &
Saunders 1988, p38) proposed the "Alcohol Dependence Syndrome"  (ADS)
as a un i-d im ens iona l  co n s tru c t  invo lv ing  an in te rac t io n  betw een
biological, psychological, socio-cultural and excessive drinking factors. The
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process of dependence is represented by a measurable  continuum of 
severity with excessive drinking at one end and severe dependence at 
the other. At the severe end, signs and symptoms of alcohol problems are 
likely to be more numerous, have been endured for longer and are 
usually more functionally debil i ta ting.  Scales developed from this 
conceptualisation have been factor  analysed and found to have first 
factors that account for most of the variance in scores. Since a uni­
dimensional factor should explain the majority of individual differences 
on ADS tests, its discovery for individual tests may help to establish their 
construct validity (Elvy 1985). The concurrent validity of ADS scales has 
been demonstra ted  by correlat ions with other  alcohol problems and 
scales (Davidson & Raistrick 1986). Butters et al (1987, p399)
considered the term alcoholic referred to patients at the severe end of the 
d ep en d en ce  con t inuum . They su g g es ted  tha t  " c o n s t e l l a t i o n s  o f  
neuropsychological  dysfunct ion associated with abusive drinking"  may 
coincide with points along the dependence  continuum which would 
support the validity of the ADS construct and enable greater precision in 
the clinical  assessment of excessive drinkers. However, only low 
correlations have been found between NP performance and ADS scales, 
which can be due to the confounding influence of other factors (Skinner 
and Allen 1982). The relationship of ADS scales with liver function and 
haematology status have also been inconclusive. However, patients with 
alcohol re la ted  liver disease  and subsequent ly  e levated  laboratory 
measures  may experience few withdrawal  sym ptoms or may have 
stopped drinking since hospitalisation. As ADS scales contain numerous 
items which assess recent  exper ience  of alcohol  withdrawal ,  these 
patients may be only mildly dependent at the time of testing (Davidson & 
Raistrick 1986 citing Wodak, Saunders, Ewusi-Mensah, Davis & Williams 
1983).
3 1
Single Laboratory Tests
Based on the bio-chemical analysis of body fluids, laboratory tests have 
been used as objective markers for the diagnosis of alcoholism and in 
screening for alcohol problem s. For an ex tensive  review  of these 
measures the reader is referred to Holt, Skinner & Israel (1981, cited in 
Elvy 1985 and Leigh & Skinner 1988). Despite the low cost and
objectivity of laboratory markers in comparison to self reports, there are 
no specific  b iom edical tests for a lcohol and apart from  alcohol 
concen tra tion  during in tox ica tion , all have had m ixed success in 
identifying excessive drinking or abstinence among problem  drinkers 
(Peterson, Ross & Scott 1990). Various laboratory tests have been used to 
assess drinking patterns more than 24 hours after the last drink (eg. GGT, 
AST, HDLs, GDH, MCV, AP and HbAA). Only those used in the present 
study will be described in detail.
Gamma Glutamyl Transferase
GGT has been the most widely used biological marker for alcoholism and 
has been most effective as an indicator of excessive drinking when other 
liver function tests were normal (Leigh & Skinner 1988). GGT has been 
shown to have a linear rela tionship  with frequency and quantity of
alcohol consum ed while other laboratory  tests have more complex
curvilinear relations (Skinner, Holt, Schuller, Roy & Israel 1985, cited in 
Leigh & Skinner 1988). Thus, GGT may be more useful than other
laboratory measures for detecting individuals who drink to intoxication 
and drink more than 160 grams per occasion. As GGT levels can return to 
normal after only a few days of abstinence, alcoholics who drink daily are 
more likely to have elevated levels than bout drinkers (Elvy 1985, citing 
Wiseman & Spencer-Peet 1977).
There are several physiological mechanisms underlying elevated plasma
levels of GGT in alcoholics apart from induction of hepatic GGT through
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chronic alcohol consumption (Irwin, Smith, Butters, Brown, Baird, Grant & 
Schuckit 1989). As a result, some researchers have been unable to 
demonstrate elevated GGT even in excessive drinkers of long standing 
while others have found elevated levels among light drinkers and 
abstainers (Leigh & Skinner 1988, citing Bernadt, Mumford, Taylor, Smith 
& Murray 1982, Rosalki & Rau 1972, Trell, Kristenson & Fex 1984, Penn, 
Worthington, Clark & Whitfield 1981; Elvy 1985, citing Skude et al 1977). 
Heterogeneous samples and lack of control over extraneous factors that 
can elevate GGT has led to equivocal research findings which suggest the 
test lacks sensitivity as a measure of alcohol misuse (Trell et al 1984, 
cited in Leigh & Skinner 1988). GGT can be elevated in hospitalised 
alcoholics by 2-3 times the normal reference level and on average 5 
times this level for patients with cirrhotic liver disease (Elvy 1985; Leigh 
& Skinner 1988). Leakage of hepatic GGT from hepatocytes due to
alcohol-induced cell damage and distribution of GGT from other organs 
may account for GGT being a highly sensitive yet nonspecific indicator for 
primary liver disease. When considered with the more likely process of 
hepatic induction, these alternate mechanisms for GGT elevation may 
explain why this laboratory test has only moderate sensitivity yet good
specificity for the detection of excessive consumption in supposedly 
healthy alcoholics. GGT is at best only a weak indicator of alcohol
consumption among alcoholics with liver disease and at worst it may be 
independent of daily consumption. However, an early decrease in GGT 
activity during the first week of abstinence and a persistent decrease to 
below 2.5 times the normal value can be used as a marker for alcoholism 
and on-going sobriety among patients with liver disease (Pol, Poynard, 
Bedossa, Naveau, Aubert and Chaput 1990).
GGT is an enzyme that can be found in the kidney, pancreas and liver and
elevated levels can occur as a result of a number of diseases or their
treatment (eg. myocardial infarction, pancreatitis, renal failure and
diabetes). Moreover, GGT can be elevated by a number of drugs which
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affect the central nervous system: amphetamines, barbituates, cannabis, 
anticonvulsants, etc. (Elvy 1985). The reference range for normal GGT 
activity has been shown to increase with age and body weight and is 
higher for men than for women (Leigh & Skinner 1988, citing Chick, 
Kreitman & Plant 1981). As a result of these multiple influences and its 
dubious rela tionship  with drinking pattern, GGT should be used in 
combination with other laboratory measures such as MCV (Elvy 1985,
citing Penn & W orthington 1983; Leigh & Skinner 1988; Keso and 
Salaspuro 1989).
Mean Corpuscular Volume
MCV has been shown to have a curvilinear relationship with quantity of
alcohol per occasion and a linear relationship with frequency of use,
suggesting the usefulness of MCV as a marker for excessive drinking may
be restricted to individuals drinking near the limit of safe consumption
(Skinner, Holt, Schuller, Roy and Israel 1985, cited in Leigh & Skinner
1988). Although the incidence of elevated MCV has been found to be
higher among known alcoholic populations with or without liver disease,
the test lacks sufficient sensitivity to be a single measure of excessive
drinking (Leigh & Skinner 1988, citing Wu, Chanarin & Levi 1974,
Atchinson et al 1981, Bernadt, Mumford, Taylor, Smith & Murray 1982).
Never-the-less, MCV corre lations with self reported  drinking pattern
before treatment admission have been found to be better than for GGT
and other laboratory tests (Keso & Salaspuro 1989). Moreover, this
relationship has been found to improve with prolonged abstinence among
patients with liver disease, while more healthy excessive drinkers can
experience significant reductions in MCV and other laboratory measures
within 14 days of abstinence (Keso & Salaspuro 1989; Pol et al 1990).
A lthough the strength  of assoc ia tion  betw een MCV elevation  and
excessive drinking patterns have been weak and unhelpful for the initial
diagnosis of liver disease or its possible alcohol etiology, a late decrease in
MCV during prolonged abstinence may be a marker for alcoholism among
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patients with liver disease, irrespective of disease type or absence of 
withdrawal signs (Pol et al 1990; Keso & Salaspuro 1989; Leigh & Skinner 
1988, citing Wu, Chanarin & Levi 1974).
Interpretation of MCV correlates has been hampered by limitations in 
research  m ethodology and poor unders tand ing  of the physio log ical 
mechanism for macrocytosis or elevated MCV (Elvy 1985). In particular, 
unspecified  populations, problems with sample size and a failure to 
adequately control for factors known to influence MCV (eg. tobacco, age 
and gender) have made MCV an inadequate single marker for alcoholism.
Aspartate Transferase
AST is a liver enzyme which has been reported to be frequently elevated 
in a lc o h o lic s  with liver cell dam age  (S aunders  1990 personal 
communication). Although AST is apparently less sensitive than GGT, the 
former is not as easily influenced by medication and could be used in 
combination with other more sensitive laboratory tests for patients who 
are unavoidably on interactive medications (Clark & Kricka 1981, cited in 
Elvy 1985). According to Elvy (1985), studies claiming AST can be used 
to d ifferentiate  alcohol abusers from normal drinkers have failed to 
report the test's concurren t sensitiv ity  and specif ic ity , leaving its 
accuracy in doubt.
Alkaline Phosphatase
AP elevation is also an indication of liver cell damage (Saunders 1990 
personal communication). The writer is unaware of any information on 
the accuracy of this test.
Neuropsychological Correlates of Laboratory Tests
A consistent relationship has been reported between neuropsychological
impairm ent and liver disease through correlations with laboratory tests
which document such disease and cognitive tests of visual, perceptual and
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conceptual ability (Irwin et al 1989). The most profound effects have 
been found with hepatic encephalopathy (R ichardson, Malloy,
Longabaugh, Williams, Noel & Beattie 1991, citing Gilberstadt, Gilberstadt, 
Zieve, Buegel, Collier & McClain 1980). Recent studies of more subtle 
brain impairment by Irwin et al (1989) and Richardson et al (1991) have 
demonstrated similar relationships with GGT and cognitive tests for non­
cirrhotic alcoholics or alcoholics with only acute liver dysfunction. Irwin 
et al found elevations in GGT to modestly predict visuo-perceptual and 
visuo-conceptual functioning, independent of other liver function tests, 
patterns of drinking prior to admission, age and education. When they 
found GGT to be the only laboratory test consistently related to 
neuropsychological performance they speculated that "some cognitive 
deficits in alcoholics may be related to alterations in GGT metabolism 
and/or GGT-induced increases in either amino acid plasma concentrations 
or their transport into the brain to alter its function" (pl02).
Richardson et al (1991) considered GGT to be a summary measure of liver
functional status for their outpatient alcoholics. They found "an extreme
elevation in GGT is the most discriminating indicator of
neuropsychological functioning"  (p54) which could be used in the early
identification of subclinical liver impairment. They were critical of the
Irwin et al study for testing cognitive function of patients after only 7 or
8 days since their last drink. They considered that deficits found within
21 days of commencing detoxification, would be transient and related to
alcohol withdrawal rather than reflect residual brain impairment.
Furthermore, Grant (1987, p314) used the term in te rm ed ia te -dura t ion
organic mental disorder to describe the recovery of brain function in
recently detoxified alcoholics. He considered rapid short term recovery to
take at least 28 days and subsequent recovery to be much slower.
Although the unique relationship found in the two studies may not
indicate permanent brain damage, it does suggest GGT may be a suitable
screening test for neuropsychological im pairm ent in more healthy
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alcoholics. As even temporary cognitive impairment can retard alcohol 
rehabilitation, its earliest detection could predict outcome and facilitate 
appropriate treatment decisions (Richardson et al 1991).
Laboratory Test Limitations
Laboratory tests are neither sensitive nor specific enough on their own to 
be reliable indicators of alcohol use or specific markers for alcoholism. 
They can be influenced by the presence of other drugs, diseases 
unrelated to alcohol or time since last drink. Laboratory tests have been 
shown to have complex relationships with drinking pattern (Leigh & 
Skinner 1988). Even though abnormal laboratory results tend to be
associated with more frequent use of alcohol and excessive consumption 
per occasion, relationships have been inconsistent and often depend on 
the health status of subjects (Trell, Kristenson & Fex 1984, cited in Leigh 
& Skinner 1988). Individual differences have been found in the 
threshold of alcohol intake required to produce abnormal laboratory 
measures as well as variation between patients with alcohol related liver 
disease on which biochemical tests were markers for excessive use 
(Morgan, Colman & Sherlock 1981, cited in Leigh & Skinner 1988).
The diagnostic sensitivity of laboratory tests have been modest among
healthy individuals who drink excessively but appear more accurate for 
hospitalised problem drinkers when extraneous influences have been 
taken into account (Leigh & Skinner 1988, citing Chick et al 1981, Bemadt 
et al 1982, Skinner et al 1984). However, if patients require 
hospitalisation for severe symptoms and other obvious behavioural and 
physical signs of chronic heavy drinking, the need for laboratory 
confirmation would seem redundant (Elvy 1985). Thus, reliance on any 
single laboratory index as a marker for alcoholism would be unreliable,
unless used in combination with other laboratory markers, behavioural
indices, physical examination and/or psychometric questionnaires (Elvy 
1985; Leigh & Skinner 1988).
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Combined Approaches
Combined Laboratory Tests
Multivariate statistical procedures have generally improved the power of
laboratory tests to differentiate alcoholics from normal drinkers (Elvy 
1985; Leigh & Skinner 1988, both citing: Ryback, Echardt & Paulter 1980, 
Papoz et al 1981, Echardt, Ryback, Rawlings & Graubard 1981, Chalmers, 
Rinsler, MacDermontt, Spicer & Levi 1981, Ryback, Echardt, Felsher & 
Rawlings 1982). For example, Eckardt et al combined measures of GGT, 
MCV and AST in a quadratic d iscrim inant function to produce 98% 
sens itiv ity  and 100% specific ity  in co rrec tly  c lass ify ing  medically 
docum ented male alcoholics and non-alcoholic outpatients. Similarly, 
Chalm ers, Rinsler, M acDermott, Spicer & Levi (1981) using a linear 
d iscrim inant function of GGT, MCV and AP identified  80% of male
inpatients with various alcohol related diseases, 71% of male inpatients
with non-alcohol related liver disease and 100% of male outpatient 
controls. The results were even more impressive for women (ie. 92%, 87% 
and 100% respectively). Discrimination for excessive drinking was based 
on elevated MCV, high GGT and only slightly raised AP. The mathematical 
com bination of laboratory tests was a considerable  im provem ent over 
discrimination by single tests. However, they were unable to differentiate 
between the type of liver disease or its presence among the excessive
d r in k e rs .
S tud ies  that have used more qua lita tive  approaches  to com bined 
laboratory test assessment have had less success than the multivariate 
methods. Notable exceptions have included multivariate studies with poor 
design or dichotomised laboratory measures (Elvy 1985 citing Croft 1972, 
Burbank 1979, Ellis & Goldberg 1979). When Chick, Kreitman, & Plant 
(1981, cited in Leigh & Skinner 1988) set their cut off levels for GGT to 
50 IU/ltre and MCV to 98 fl in order to d ifferentiate heavy drinking
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behaviour, their combination was highly specific but sensitivity remained 
low at 20%.
Combined Assessment Methods
Methods that combine psychometric questionnaires, physical examination 
and laboratory tests when screening for alcohol problems have been 
shown to improve the accuracy of classification (Skinner & Holt 1987). 
C o r r o b o r a t i n g  in fo rm a t io n  f ro m  l a b o r a to r y  tes ts  and a lcoho l  
quest ionnaires  have been recom m ended  as the high specifici ty of 
labora tory  tests generally  co m p l im en t  more sensi t ive  psychometric  
approaches (Leigh & Skinner 1988). Multivariate statistical procedures 
have also been used to improve diagnostic accuracy by combining the 
results of questionnaires, physical examination and laboratory measures 
(Skinner, Holt, Schuller, Roy & Israel 1984, cited in Leigh & Skinner 1988; 
Peterson et al 1990). Self report  scales are usually more sensitive to 
stable drinking patterns in the general  popula t ion  but when used 
together with laboratory tests, the specifici ty of diagnosis  may be 
improved by reducing the chance  of false posi t ive  c lassif icat ions 
(Peterson et al 1990).
Culture and Alcohol Problem Assessment  
Drinking Pattern Differences
Diverse drinking patterns exist in countries with wide cultural diversity,
The incidence of harmful drinking practices has been particularly high
among Australian aboriginals and American indians (Clarke & Saunders
1988). Such abuse of a lcohol  has invar iab ly  resul ted  in severe
consequences for individuals, their families, communities and the very
survival of their cultures (Larsen 1979; Hunt 1981; Liban & Smart 1982;
Schaefer 1982; Peele 1984; Brady & Palmer 1984; Hill 1989; Raffaele
1991; Brady 1990a). Castaneda  and Galanter  (1988) conducted a
comparat ive  study of cognit ive  impairm ent ,  dr inking  pract ices and
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psychosocial differences among American ethnic groups. Their subjects 
were Black, White and Hispanic alcoholics who were detoxifying at a New 
York alcoholism treatment centre. The authors found ethnic differences in 
m em ory and concentra tion  defic it which they a ttributed  to marked 
d ifferences in drinking practice  betw een the groups. How ever, no 
differences were found between the neuropsycholgical scores and CT 
m easures of brain atrophy. They acknow ledged  that more severe 
w ithdrawal sym ptoms, poorer education, lower socio-econom ic status, 
poor nutrition and m aladaptive acculturation may have contributed to 
their results. The study had methodological flaws with respect to sample 
selection, statistical design and relevance of the Blessed Mental Status 
test for cross-cultural and neuropsychological investigation. However, as 
the authors pointed out, very few studies have attempted to investigate 
the contribution of ethnic differences to alcohol related brain impairment 
and at the very least their research illustra ted  wide differences in 
drinking practice between ethnic groups within western society.
Alcohol W ithdrawal Across Cultures
The physiological phenomena of w ithdrawal is not the most important 
component of the bio-psycho-social dependence syndrome. However, one 
would expect its association with alcohol misuse to be more consistent 
across cultures than alcohol related psychological or social effects (Irvine 
& Carroll 1980). Schmidt and de Lint (1970 p338, cited in Castaneda & 
Galanter 1988) indicated that "lower class patients compared to those o f  
other classes more often suffer from  severe w ithdrawal sym ptom s , begin 
drinking at an earlier age and generally warrant a poorer prognosis ." If 
lower class can be equated with the low socio-economic status of some 
ethnic groups and most indigenous minority groups within the broader 
western culture, Australian aboriginal drinkers and their counterparts in 
other countries should be more at risk for serious withdrawal problems 
than other drinkers. The incidence of severe withdrawal symptoms has in
fact been found to be higher in some cultures than others.
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Goldstein, Tarter, Shelly, A lterm an and Petraru lo  (1983, also citing 
Fialkov 1977, Tarter et al 1983) reported  a h igher incidence of 
withdrawal seizures among South African and American black alcoholics. 
They also found blacks with w ithdrawal seizure histories had more 
severe neuropsychological sequelae than sim ilar whites. They suggested 
this might be due to racial differences in genetic vulnerability to the 
effects of alcohol, economic deprivation and subsequent use of beverages 
with more toxic congeners, malnutrition and liver disease resulting from 
more harmful lifestyle or drinking patterns.
Harris, Sutherland, Cutter and B allangarry  (1987) reported  aboriginal 
alcohol related admissions to be 8 times that of non-aboriginals at Bourke 
district hospital in rural NSW. The majority of alcohol related admissions 
were associated with trauma for both groups. A higher proportion of 
aboriginals were admitted for seizures (20% vs 0%) while proportionally 
more non-aboriginals were admitted for alcohol withdrawal (13% vs 3%). 
H ow ever, the se izures  were not n e ce ssa r i ly  w ithd raw a l re la ted . 
Aboriginals were also over represented  with alcohol related diseases 
known to affect the CNS (ie. diabetes and liver disease).
Assessment of the Acute Withdrawal Syndrome
Until recent years the severity of alcohol withdrawal had been estimated 
by clin ical judgem ent in order to make decisions about appropriate 
pharm acotherapy during detox. To im prove the d iagnosis , determine 
objectively the need for psychoactive drug therapy and to better monitor 
the detoxification process, a number of scales have been developed to 
quantify the withdrawal syndrome, otherwise known as the 'abstinence 
syndrome' (eg. SSA, Gross, Lewis, & Hastey 1973; CIWA-A, Sellers & 
Kalant 1976; ASE, Knott, Lerner & Davis-Knott 1981; MSS A, cited in 
Benzer 1990). However, the writer is unaware of any that have been 
psychometrically evaluated. Instead, attention has been directed to the 
more stable and inclusive ADS construct.
4 1
ADS Scale Applications Across Cultures
Assumptions about the stimulus generality of the items of ADS scales 
across cultures are likely to be as fraught with error as were construct 
measures of intelligence (Irvine & Carroll 1980). However, as these tests 
are completely language based, some of the difficulties may be attributed 
to losses during translation from one language or dialect to another. For 
example, Jorge and M asur (1985) found literal translations from the 
english version of the SADD scale to be inadequate, forcing them to 
substitu te  both words and procedures for their  i l l i te ra te  Brazilian 
alcoholic patients. Pilot testing of the SADD scale for the present study 
suggested sim ilar m odifications were required  for aboriginals. Other 
difficulties may be more profoundly associated with lack of meaningful 
experience with some aspects of the bio-psycho-social components of the 
ADS or the test items which represent them. This latter difficulty is likely 
to be differentially associated with degree of contact with the culture for 
which the test was originally designed (Irvine & Carroll 1980). Stockwell, 
Hodgson, Edwards, Taylor and Rankin (1979) believed their factor and
principle component analysis of the SADQ scale demonstrated consistency 
of items for the ADS construct and independence from socio-economic 
and dem ographic  variab les. They argued that the sym ptom atology 
reflected in the SADQ items would be experienced equally by both skid 
row and business executive alcoholics. However, it remains to be seen
w hether such w estern  in tra -cu ltu ra l item  equ iva lence  is valid for
aboriginal drinkers.
Culture-Reduced Assessment of Withdrawal Severity
ADS scales have identified physical w ithdrawal from alcohol as one
component of the dependence construct although there are variations in
item weighting for this phenomena across scales (eg. SADQ vs SADD).
According to Grant (1987), most of the literature on alcohol related
cognitive impairment has been based on recently  detoxified alcoholics.
During their detoxification or at least at some stage of their drinking
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history these individuals are likely to have experienced  withdrawal 
symptoms. As ADS scales quantify present state dependence and contain 
a number of items enquiring about experience of withdrawal phenomena, 
recently detoxified patients are likely to score toward the severe end of 
these scales. While the same could be said for recently  detoxified 
abor ig ina l  dr inkers ,  s im ila r i t ies  or d i f fe rences  in exper ience  of 
withdrawal phenomena between cultures may alter the content validity 
of ADS scales for this population. The CAGE screening test for alcoholism 
has been evaluated for use with aboriginals and found to have a high 
degree of concurrent validity (Skowron & Smith 1986, unpublished). 
However, to the writer's knowledge, no psychometric scale based on the 
ADS appears to have been validated for aboriginals. In view of this 
insufficient data base, exploratory factor analysis of the contribution of 
i tems represent ing  withdrawal  symptoms would  be desirable .  This 
argument is even more salient for the psycho-social components of the 
ADS and its applicability to non-western cultures. Never-the-less, the 
experience  of withdrawal phenomena  is p robably  a cu lture-reduced 
component of the ADS which may help to provide a reliable measure of 
dependence for individuals from another culture. Apart from the above 
va l ida t ion  caveat ,  psychom etr ic  scales which adequa te ly  represent  
withdrawal phenomena may provide a useful method for distinguishing 
between chronic excessive drinkers, acute excessive drinkers and those 
who drink at safe levels.
Alcoho l  Re la t ed  Brain D am a g e
R e s e a r c h  M e t h o d o l o g y
Alcoholic Samples
The link between excessive alcohol consumption and brain impairment
has been an elusive prize throughout the literature on Alcohol Related
Brain Damage (ARBD). The major limitations of this kind of enquiry have
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been its correlational basis and preoccupation with recently detoxified 
alcoholics (Grant 1987). Neuropsychological (NP) deficits in individuals 
labelled alcoholic have frequently been associated with neuroradiological 
measures of brain atrophy, suggesting a causal relationship. However, 
correlations between these measures have been at best moderate, leaving 
much of the variance unexplained (Parsons 1977). Diversity among 
alcoholics in demography, drinking practices and even the nature of their 
brain impairment has forced many investigators to consider  different 
sub-types of excessive drinkers. However,  samples have often been 
poorly defined and inferences confounded by variables related to adverse 
alcoholic lifestyles (Grant, Adams & Reed 1984; Grant 1987). For 
instance, a higher prevalence of head injuries, poor diet, diseases that 
effect the CNS, familial alcoholism and prior school difficulties among 
recently detoxified alcoholics have made it difficult to attribute observed 
brain impairment solely to the toxic effects  of alcohol or excessive 
drinking practices. Moreover,  in terpretat ions of causality  have been 
prob lem at ic  with the in te rna t iona l ly  co n s i s ten t  f inding  that  this 
impairment is at least partly reversible with abstinence (Loberg & Miller 
1986; Grant  1987). Finally, the str ict  se lection of subjects  for 
comparative purposes may have limited the extent of deficits found, the 
number of years required to detect them and their relationship with 
drinking history. For instance, selection usually involves the exclusion of 
individuals who are obviously brain damaged (eg. classic Wernicke- 
K o r s a k o f f  S y n d ro m e ) ,  i n to x i c a t e d ,  w i th d r a w in g  f rom  a lco h o l ,  
uncooperative and who have neuromedical  or psychiatric  complications 
that can confound results. In these circumstances, the final sample may 
contain only "good impaired" patients who may be little different from 
controls and represent only the tip of the iceberg of ARBD (Parsons 1977 
p53).
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Social Drinking Samples
In order to avoid the methodological problems associated with studying 
stereotyped alcoholics, relations between NP performance or 
neuroradiological abnormality and social drinking have been explored 
(Parsons 1986; Grant 1987, citing Parker & Noble 1977). However, results 
to date have largely been inconclusive due to difficulties in obtaining 
reliable drinking histories and control over confounding influences like 
race, age, education, gender, socio-economic status, history of familial 
alcoholism and childhood learning difficulties (Parsons 1986; Grant 1987). 
Parsons (1986) considered methodological care was required to ensure 
random, representative and age stratified sampling of social drinkers and 
to maximise the reliability and validity of their drinking variables. As 
drinking variables have largely been based on retrospective self-reports, 
they are subject to the influence of demand characteristics of the 
research, style of questioning and accuracy in recall of past events. As 
memory performance is one of a number of dependent variables targeted 
for investigation, recall of individual drinking pattern may be as poor as 
the assessed memory performance itself. Parsons considered more 
reliable correlations may be found when prospective or relatively recent 
temporal measures of drinking are used (1986, citing Cala et al 1984 and 
Bergman 1985). Thus, methodological problems continue to hinder 
research endeavour and contribute to the plethora of equivocal findings 
in the ARBD literature. Grant (1987) and Clifford (1990) have provided 
useful reviews of current concepts and controversies in ARBD research.
Methods Used
Neuroradiological (NR), neuropathological and neuropsychological (NP)
techniques are among the most commonly reported procedures used in
correlational studies of human brain dysfunction and the excessive use of
alcohol. Simple associations between brain abnormality, behaviour and
alcohol abuse have been known for well over a century through the
observation of signs and symptoms of the Wernicke-Korsakoff Syndrome
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and the discovery of its underlying anatomical complex. However, the 
first NP investigations of alcohol related brain impairment took place only 
about 30 years ago (Grant 1987, citing Fitzhugh, Fitzhugh & Reitan 1960). 
NR methods are also relatively recent and still developing with advances 
in electronic technology. Measures of regional cerebral blood flow and 
electrophysiological techniques have also recently been used in the study 
of alcohol and brain behaviour relations (Porjesz  & Begleiter 1987; 
Risberg & Berglund 1987; Grant 1987).
Epidemiology  o f  ARBD
Current Limitations
There has been considerable interest and developm ent in psychometric 
screening instruments to determine the prevalence of alcoho l  related  
p r o b l e m s  among all sorts of populations, including hospital, vocational, 
rehabilitation, and prison settings (Elvy 1985). Loberg and Miller (1986) 
considered the development of a simple but valid NP screening procedure 
for evaluating high-risk drinkers to be an im portant direction for future 
research as NP impairment may be the first significant consequence of 
excessive drinking. In their view, NP screening could ensure efficient 
detection, early intervention and motivation for change among subclinical 
problem drinkers (eg. drink-driving offenders) or alert treatment staff 
about the p o ten tia l  co g n it iv e  l im ita t io n s  o f  a lc o h o lic s  seeking 
rehabilitation. O’Donnell, De Soto and Reynolds (1984, p553) found "a 50 
i tem s e l f  r e p o r t  s c re e n in g  in s t r u m e n t  i n t e n d e d  to iden t i fy  
neuropsychological symptoms and deficiency"  (ie. NIS), to achieve a high 
c lassification  rates when used together with NP perform ance tests. 
However, efforts to develop these instruments have generally had limited 
success due to the absence of a general behavioural manifestation of 
brain damage and because of the difficulties in controlling for extraneous 
effects of age, education, neuromedical and socio-cultural factors (Lezak
1983; Errico, Nixon, Parsons and Tassey 1990). W hen Page & Bozlee
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(1982, cited in Loberg & Miller 1986) made some effort to account for 
these extraneous variables in their study of psychom etric  personality 
trait profiles they found standard alcoholic MMPI prototypes among their 
Caucasian, hispanic-am erican and american indian alcoholics. However, 
there has been little systematic investigation of the influence of socio­
econom ic, race or cu ltural variab les  on drink ing  history  and NP 
performance (Parsons 1987). The lack of appropriate culture sensitive 
psychometric and NP tests has probably restric ted  control over these 
variables and stifled ARBD research among indigenous problem drinkers. 
Thus, it is not surprising that there is no epidem iological information 
about the prevalence of ARBD among aboriginal problem drinkers.
Incidence of ARBD
Loberg and Miller (1986) reported a consistent finding around the world 
(ie. North America, Sweden, Germany, Ireland, Italy and Australia) of 
significant cognitive impairment in about two thirds of individuals being 
treated for alcoholism yet no impairm ent in the remaining third. They 
also found international consistency in the reported pattern of NP deficits, 
NR anomalies and preservation of verbal in telligence among affected 
ind iv iduals . Parsons (1977) suggested  the pe rcen tage  of im paired 
patients in any sample of a lcoholics would depend on the selection 
criteria applied. He cited 12 studies in which the number of patients 
found with cortical and subcortical atrophy ranged from 50-100%. When 
selection was based on random or consecutive admissions at treatment 
centres, only 50-60% were found to be impaired in two studies measuring 
periventricular atrophy (citing Herman & Stojanovic 1969; Feuerlein & 
Heyse 1970). Hambidge (1990, citing Guthrie and Elliott 1980) reported 
NP impairment in 30-60% of recently detoxified patients using hospital 
staff as controls. He found 58% of his own sample from an inpatient 
psychiatric centre to be impaired on WAIS performance subscales while 
only 3% had WAIS verbal deficits. However, he concluded this was partly
due to their mood state rather than an underlying cognitive deficit.
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Psychiatric patients are usually excluded from studies of ARBD because of 
the confounding effects of anxiety, depression or psychosis on their NP 
perform ance. Never-the-less, individuals with serious m ental disorders 
are often under-diagnosed for alcohol dependence (Woodward, Fortgang, 
Sullivan-Trainor, Stojanov and Mirin 1991) and remain at risk for ARBD. 
NP impairm ent has been shown to be worse among older alcoholics of 
either gender.
Neur ops ycho l og i ca l  Impai rment
The cogn it ive  im pairm ents of recen tly  de tox if ied  a lcoho lics  have 
co n s is ten t ly  been shown to invo lve  abs trac ting  ab ili ty , com plex
perceptual motor skills and new learning ability. In contrast, their verbal 
abilities and general intelligence have relatively been unaffected (Grant 
1987, c iting  the p ioneering work of F itzhugh , F itzhugh & Reitan 
1960,1965, Jones & Parsons 1971,1972). T arter  and Ryan (1983) 
described numerous studies based on recently detoxified alcoholics that 
suggest long term alcohol abuse is associated with deficits in the following 
a reas:
Reasoning Skills
Sophisticated reasoning or abstracting skills. These involve "the ability to
reason abstractly , test hypotheses, and formulate  strategies f o r  solving
p r o b l e m s "  (p451). Tests designed to m easure these skills or their
underlying constructs commonly include: the Halstead-Reitan  Category
Test, Raven 's Progressive M atrices, Levine's H ypothesis-Testing Task,
Shipley Institute of Living Abstraction Scale and the W isconsin Card-
Sorting Test (WCST). Impaired alcoholics are able to produce or recognise
various concepts from these tests but appear unable to adequately test
hypotheses or persist with a particular problem-solving strategy or rule.
For example, on the WCST they are more likely to prematurely shift to a
different and incorrect sorting principle and fail to benefit from negative
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feedback in order to modify their sorting behaviour (Tarter & Ryan 1983, 
citing Tarter 1973).
Complex Perceptual Motor Skills
This usually involves the ability to search a stimulus array for a specific 
item and/or perform a motor task that requires speed and manual 
dexterity (Tarter & Ryan 1983, citing Bertera & Parsons 1978, Tarter & 
Jones 1971, Vivian, Goldstein & shelly 1973, Kish & Cheney 1969). Tests 
commonly used to assess these abilities include WAIS digit-symbol 
substitution test, Field Dependency or embedded figure tests, Maze- 
Tracing Speed Test, the Halstead-Reitan Trail Making Tests and Tactual 
Performance Test (Tarter & Ryan 1983, citing Miller & Orr 1980, Tarter 
1971, Glosser, Butters & Kaplan 1977, Ryan, Butters, Montgomery et al 
1980, Donovan, Queisser, O'Leary 1976, Kapur & Butters 1977, O'Leary, 
Radford & Chaney 1977). Impaired alcoholic patients appear to have 
trouble with these tests, most of which require them to scan a visual 
array and make a quick motor response. Alcoholics can usually process 
the perceptual elements of a task but have difficulty organizing them into 
a meaningful whole, even before a motor response is required (Grant 
1987, citing Robertson, Stillman & Delis 1985; Kramer, Blusewicz, 
Robertson & Preston 1989). For example, the even numbered items of the 
Block Design sub-test of the WAIS appear embedded without the outlines 
of individual blocks. These items have been found to be more difficult to 
construct for impaired alcoholic patients unless a transparent grid 
overlay can be placed over the stimulus card to prompt construction of 
the elements of the pattern (Sutton, Adrian, personal communication 
1990).
New Learning Ability
The ability to learn and retain new information. Grant (1987, citing
Butters, Cermak, Montgomery & Adinolfi 1977, Brandt, Butters, Ryan &
Bayog 1983) reported that recently detoxified alcoholics have
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anterograde memory deficits associated with more difficult information 
processing on both verbal and non-verbal tasks. Tarter  and Ryan (1983) 
suggested that impaired alcoholics process information in short term 
memory more slowly than controls. They are also more easily distracted 
by interfering activities between registration and recall (Luria 1973) but 
appear to remember normally when appropria te ly  cued (Grant 1987, 
citing Ryan 1980). Tests found to be sensitive to memory and new 
learning include verbal and non-verbal paired associate learning, picture 
memory and logical memory (Grant 1987, citing Cutting 1978, Guthrie & 
Elliott 1980, Ron, Acker & Lishman 1980). The short-term memory 
problems of recently detoxified alcoholics are more than likely the result 
of ineffective or lazy learning strategies. For example ,  during paired- 
associate verbal learning an impaired alcoholic might  use simple rote 
rehearsal  to rem ember  words that go together  instead of a more 
sophist icated semantic  strategy to link the word pairs, such as a 
meaningful sentence (Tarter and Ryan 1983).
Temporal Gradient of Memory Deficit
Grant (1987) noted speculation in the literature about a continuum model 
to explain reports of a modest  temporal gradient in remote memory 
deficit among recently detoxified alcoholics (citing Butters & Brandt 1985, 
Albert, Butters & Brandt 1980). The similarity of their mild retrograde 
and anterograde memory deficits  to the more severe amnestic or 
Wernicke-Korsakoff syndrome suggests they may represent two ends of a 
continuum l inked by an underlying p rogress ive  dementing process 
(Bowden 1990). Grant believes the temporal gradient of the amnestic 
syndrome can be partly explained by a progressive impairment in the 
learning of new information secondary to alcohol dependence, followed 
perhaps by a more sudden insult (eg. nutritional, head injury, infection, 
etc), resulting in a more pervasive retrograde deficit. According to Grant 
it remains to be seen if a more milder process underlies the cognitive 
deficits of chronic alcoholics.
Correlates of  Impairment
Animal Models
The operant conditioning of animals has been found to be adversely 
affected by duration of chronic alcohol exposure which may be related to 
im pairm ent of th iam ine uptake by chronic  doses of alcohol and 
subsequent brain cell damage (Grant 1987, citing W alker et al 1981, 
Shaw, Gorkin & Lieber 1981). Brain morphology among affected animals 
has consistently shown differential brain weight reductions similar to 
human studies. Equivocal findings between studies may be related to an 
alcohol dose threshold below which cell changes are not apparent. There 
are also difficulties translating findings to the human species as rats can 
survive on doses per body weight that would normally kill human beings 
and despite impaired learning and apparent cell dam age, their acute 
changes have been reversed with abstinence (Grant 1987).
Human Studies
Neuropathological studies have consistently reported two main types of 
ARBD: the rarer classic W ernicke-Korsakoff Syndrome (WKS) and the 
more common Adaptive Behaviour Syndrom e (ABS). The form er is 
characterised by subcortical damage (Grant 1987, citing Victor, Adams & 
Collins 1971, Arendt, Bibi, Arendt & Tennstedt 1983) while the latter is 
characterised by cortical atrophy, featuring enlarged sulci and ventricles 
notably in the fronto-parietal regions of the brain (Grant 1987, citing 
Courville 1955). Computerised Tomography (CT) has shown widening of 
cortical sulci in the frontal-parieta l-tem poral regions of the brain in 
recently  detoxified  chronic alcoholics of all ages, while ventricular 
enlargement and cerebellar atrophy has been more common among older 
alcoholics (Grant 1987, citing Wilkinson 1985, Ron 1983; Ron 1987, citing 
Gurling, Murray & Ron 1986, Gurling, Reveley & Murray 1984). Loberg & 
Miller (1986) reported international consistency in CT abnormalities for
alcoholics, despite cultural varia tions in d rinking  pattern  within the
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broader fram ework of western society. Gender differences have been 
inferred from greater ventricle enlargem ent in male alcoholics but this 
may be due to more severe alcoholism among men (Ron 1987; Wilkinson 
1987, citing Bergman 1987).
There have been no consistent NP/CT relationships after controlling for 
age, intelligence and method of CT measurement (Grant 1987, citing Ron 
1983). More stable associations tend to be found among alcoholics with 
severe problems (eg. amnestic syndrome) or among more homogeneous 
alcoholic samples (Ron 1987, citing Wilkinson & Carlen 1980). A number 
of e x p la n a t io n s  have been  p ro p o se d  fo r  e q u iv o c a l  f in d in g s :  
methodological limitations of CT measurement, divergent consequences of 
a lcoho lism , he terogen ie ty  of excess ive  d r inkers , variab le  drinking 
practices and dual pathological processes involving alcohol neurotoxicity 
and the effects of thiamine deficiency (Grant 1987; Ron 1987).
Recovery  f ro m  ARBD
In g en era l ,  brain  dam age has been a sso c ia ted  w ith perm anen t 
impairment as neurons that die are not replaced in the same way as 
other cells in the body (Darley, Glucksberg & Kinchila 1986). N e v e r th e ­
less, one of the most puzzling features of both recently  detoxified 
alcoholics and those who have remained sober for years has been their 
apparent recovery of brain structure and function over time. Thus, use of 
the term ARBD to describe the functional brain changes associated with 
chronic excessive drinking appears to have been misleading for most of 
the affected population.
Short Term Recovery
Grant, Adams and Reed (1984) considered most investigators would agree
that the acute alcohol abstinence syndrome would resolve within two to
three weeks of ceasing alcohol consum ption. Goldman (1987) reported
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functional recovery to be considerable during the first 2-3 weeks of 
sobriety. Using a combination of matched groups, time lag and repeated 
measures designs Goldman reported that novel, complex and rapid 
information processing tasks took longer to recover than more familiar, 
simple and less time dependant tasks. During the first week or two of 
sobriety, well learnt abilities remained intact (eg. vocabulary) while most 
other abilities remained adversely affected. New verbal learning began to 
recover after this period but visuospatial, abstraction, problem solving, 
short term memory and even simple sensory reception recovered more 
slowly. Older alcohol dependents usually took longer to recover than 
younger ones. Grant (1987) claimed that short term recovery was 
relatively rapid during the first month compared to later recovery. 
Loberg and Miller (1986, p87) reported "reasonable cross-national 
agreement that alcoholics show marked improvement on certain 
neuropsychological dimensions over the early weeks of recovery, 
although some abilities remain impaired even at long periods of follow- 
up .
Long Term Recovery
Grant (1987) considered NP recovery beyond 1 month of abstinence to be 
relatively slow, taking perhaps months or years to be complete. Grant et 
al (1984) found such recovery evident from CT scans of alcoholics who 
had been sober for over a year. They described the condition as a sub­
acute alcohol related organic mental disorder. Moreover, Goldman (1987, 
citing Brandt, Butters, Ryan & Bayog 1983) reported short term memory 
recovery only after 3 to 5 years of sobriety. Grant considered recovery 
would eventually plateau so that NP measures would reflect residual 
brain damage. This would of course depend on the sensitivity of the NP 
tests used. However, methodological problems in tracking long term 
recovery have made it difficult to say whether recovery has ever been 
complete. Grant (1987, citing Fabian & Parsons 1983) suggested the NP
performance of long term abstinent alcoholics lay somewhere between
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that of recently detoxified alcoholics and normal controls. He considered 
the continuing improvement in NP functioning during the intermediate 
stage of recovery could explain the lack of a consistent  relationship 
between alcohol history variables and NP test performance in group 
studies .
Correlates of Recovery
Partial reversal of sulcal widening and ventricle enlargement has been 
reported during prolonged abstinence using CT scans. This apparent 
reversal of brain shrinkage has been found to be rapid during the first 
year and more likely when the dependents are younger (Grant 1987, 
citing Carlen and Wilkinson 1980). However, no systematic relationships 
have been found between length of abstinence and degree of CT scan 
improvement  even after controlling for age and premorbid intelligence 
(Ron 1987). Improved Regional  Cerebral  B lood  Flow, normalised 
e lectrophysiological  data, CT reversal phenomena  and slow cognitive 
improvement over time for humans has had some support from animal 
studies (Grant 1987). Carlen et al (1978, cited in Grant 1987) proposed a 
dendritic reaborization mechanism during the intermediate stage of brain 
recovery to explain these findings.
Process o f  ARBD
Although there is clear  evidence that the brains of many chronic
excess ive  drinkers  are smaller ,  weigh less and appear  a trophied
compared to normal, there is a lack of consensus about how these changes
occur and what NP consequences can be expected (Clifford 1990).
Furthermore, there has been no agreement on the duration of excessive
drinking required  to produce cognit ive  im pa irm ent ,  with estimates
ranging from 6-15 years (Clifford 1990, citing Grant, Reed & Adams 1980;
Bowden 1988a). Several theories have been proposed to account for
different brain-behaviour changes found among excessive drinkers.
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Temporary Organic Mental Disorder
Grant (1987) proposed a sub-acute or intermediate duration Organic 
Mental Disorder to explain the transient impairment status of recently 
detoxified alcoholics and to explain their slow cognitive and anatomical 
recovery over the months and years following alcohol withdrawal. 
Relations between the cognitive manifestations of this temporary organic 
disorder and drinking history variables were found to be largely 
irrelevant for long term drinking but modest for recent consumption 
(Grant et al 1984). The longer the period between start of alcohol 
detoxification and NP testing, the less ambiguous should be the results 
(Grant 1987; Clifford 1990).
Localized Impairment
Cala, Jones, Bums, Davis, Stenhouse and Mastaglia (1983, cited in Clifford 
1990) suggested alcohol first affected the frontal lobes of the cerebral 
cortex then progressed to damage the posterior structures and eventually 
subcortical structures to produce the WK complex. Brandt et al (1983, 
cited in Clifford 1990) considered improved short term memory with 
abstinence was the result of recovery in cortical function while poor long 
term memory would suggest permanent damage to subcortical structures. 
A number of models have been proposed to account for observed 
patterns of NP impairment (ie. frontal-basal, right hemisphere and 
generalised-diffuse models). However, apart from variability in ARBD 
itself, evidence for one model or another has largely been influenced by 
research methodology and choice of NP tests.
Continuum of Impairment
The likelihood and extent of cognitive impairment from excessive use of
alcohol may reflect an interaction between drinking history, constitution
and environmental factors (eg. beverage type, drinking pattern, diet,
inborn metabolic or endocrine abnormality, age related diseases, etc).
These influences can confound NP investigation and lead to spurious
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distinctions between different types of ARBD (Lishman 1990; Hall 1989; 
Butters & Granholm 1987; Goldstein 1987, citing Tarter, Hegedus, Van 
Thiel, Schade & Starzi 1984, Tarter, Hegedus, Van Thiel, Schade, Pollit- 
Heyl & Gavaler 1984, Blass & Gibson 1977). Although the ABS and WKS 
can develop in parallel as the result of either alcohol neurotoxicity or 
thiamine deficiency mechanisms (Butters & Granholm 1987), the severity 
of deficits could be represented on a continuum rather than as discrete 
syndromes (Wilkinson 1987, citing Ryback 1971, Ryan & Butters 1980; 
Ron 1987; Bowden 1990). Lishman (1990) suggested excessive drinkers 
may be differentially susceptible to one or the other m echanism  and 
those vulnerable to both would be more likely to develop chronic WKS. 
Bowden (1990, citing Harper 1979, 1983, Harper et al 1986, Torvik, 
Lindboe & Rogde 1982) considered the acute and chronic forms of the 
WKS to be partly reversible, have highly variable or asymptomatic signs 
and sym ptoms and was more common than previously  believed. He 
supported  the notion that a lcohol in some way prevented  adequate 
thiamine metabolism and that exclusion of classic cases of WKS merely 
confounded investigation which proposed different types of ARBD.
Fac tor s  A f f ec t in g  Cogni t ive  Per fo r ma nc e
Family History of Alcoholism
Apart from genetic influence such as that associated with the drinking
status of biological fathers at time of conception (Grant 1987, citing
Hennecke 1984, Elmasian, Neville, W oods, Schuckit & Bloom 1982,
Schuckit 1984), impaired brain function has been associated with adverse
individual and family backgrounds (Grant 1987, citing Tarter, Hegedus,
Goldstein, Shelly & Alterman 1984, Ervin, Little, Streissguth and Beck
1984). However, results have been equivocal and there have been no
systematic NP performance differences that could be attributed solely to
a fam ily history of alcoholism  for either alcoholic  or nonalcoholic
offspring (Grant 1987). On the other hand, adverse living conditions and
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experiences associated with growing up in a family where members 
abuse alcohol could be sufficient to account for variation in cognitive 
deficits between both dependent and nondependent drinkers (Grant 
1987, citing Alterman & Tarter 1985). Thus, care in establishing relevant 
individual and family background variables may be more important than 
genetic considerations in predicting NP performance.
Aboriginals generally interpreted the right to vote at federal elections in 
1962 as their right to drink, with a subsequent rise in alcohol related 
problems and offences noted the following year (Brady 1990a, citing 
Sansom 1980, Nathan & Japanangka 1983, Myers 1986). Within 20 years 
80% of aboriginal families in NSW were reported to be affected by alcohol 
(Hunt 1981). However, as most of the patients in the present study were 
old enough to have missed the influence of an early family history of 
alcoholism, no attempt was made to measure this factor in the present 
study.
Neuromedical Risk
Premorbid and concurrent neuromedical risk factors can account for NP 
deficits in those who misuse alcohol and are usually controlled for in any 
systematic study of drinking history and NP performance. Moreover, a 
number of medical disorders which can interact with drinking pattern to 
produce poor cognitive function have been found to be more prevalent 
among alcoholics (Grant, Adams & Reed 1984). Several neuromedical risk 
factors are usually considered in the selection and matching of suitable 
comparison groups or the multivariate analysis of excessive drinking and 
NP performance (Grant 1987, citing Adams & Grant 1986):
Head Injury: (Golden, Moses, Coffman, Miller & Strider 1983; Walsh
1987; Grant, Adams & Reed 1984; Porges 1989).
Childhood Learning Disorders: (Rhodes and Jasinski 1990; Grant 1987,
citing De Obaldia & Parsons 1984; Grant 1987; Parsons 1986, citing De 
Obaldia, Parsons, Yohman 1983).
W ithdrawal Symptoms:  (M iller and Saucedo 1983, citing Lusins et al
1980, Flem ing & G uthrie 1980, E ckardt, Parker, N oble, Feldm an & 
Gottschalk 1978 & 1980, Guthrie 1980, Jones 1971, Rada et al 1977; Grant 
1987, citing Loberg 1986; Loberg & M iller 1986; Goldstein, Tarter, Shelly, 
Alterman and Petrarulo 1983; Goldstein 1987).
Vascular Disorders:  (Funkenstein 1988; Grant 1987, citing Hillborn &
Kaste 1981, Taylor & Combs-Orme 1985; Albert 1988c; M azzucchi, Mutti, 
Poletti, R avanetti, N ovarini & Parm a 1986, citing G autier 1983; Juveia 
1992).
Liver Disease: (Goldstein 1987, citing Tarter, Starzi et al 1984; Clarke &
Saunders 1988; Hunt 1981; Grant 1987, citing Smith & Smith 1977, Lee, 
Möller, Hardt, Haubek & Jensen 1979, Kroll, Siegel, O 'Neill & Edwards 
1980, G ilberstadt et al 1980, Tarter 1985; Irwin et al 1989; Richardson et 
al 1991; Batey, Burns, Benson & Byth 1992).
Nutritional Deficiency:  (Lezak 1983; A lbert 1988b; Lezak 1983, citing
Guthrie & E llio tt 1980; M iller and Saucedo 1983, citing Guthrie 1980, 
Flem ing & G uthrie 1980; Loberg and M iller 1986; Grant 1987, citing 
Grant, Adams & Reed 1979, Sherlock 1984; Bow den 1990; Klekamp, 
R iedel, H arper & K retschm ann 1987; R iedel, K lekam p, H arper, and 
K retschm ann 1989).
Other Drugs: (Joynt & Shoulson 1985; A lbert 1988b, citing Drachman &
L eav itt 1974, Sum m ers 1978; G rant 1987, c itin g  G rant, H eaton, 
M cSweeny, Adams & Timms 1982, Prigatano, Parsons, W right, Levin &
Hawryluk 1983; Lezak 1983; Grant et al 1984; Laursen 1990, citing Tong, 
Leigh, Campbell & Smith 1977, Grant & Adams 1986).
Metabolic and Endocrine Disorders: (Lezak 1983, citing Whelan,
Schteingart, Starkman & Smith 1980, Bleuler 1975, Dodson 1978, Beniak 
1977, Chui & Damasio 1980; Albert 1988b; Ryan, Souheaver & DeWolfe 
1981; Clarke & Saunders 1988; Hunt 1981; Bale 1973).
Infectious Diseases: (Lezak 1983, citing Lishman 1978; Walsh 1985;
Klekamp et al 1987; Anderson, Leaper & Judd 1988; Boonschate & Stokes 
1988).
Epilepsy: (Lezak 1983).
Age
Normal Aging: Age is an important independent variable in the
prediction of NP performance and is considered to have a classic inverse
relationship with novel non-verbal, abstract and conceptual problem
solving tasks (Lezak 1983; Mazzucchi, Mutti, Poletti, Ravanetti, Novarini &
Parma 1986). In contrast, verbal skills seem to remain relatively stable
across the age spectrum. However, age often correlates with a number of
other variables known to influence NP performance (eg. socio-cultural,
neuro-medical, educational and various drinking variables). These
interrelationships may result in considerable shared variance between
variables in any multivariate prediction of test performance and in some
cases may even mask the effects of other factors (eg. knowledge of
english language, social customs, etc.). Spurious comparisons between the
best elderly and only average younger people, among other
methodological problems (eg. subclinical disorders of hypertension and
atherosclerosis), have left the literature in disagreement as to whether so
called normal aging is associated with declining cerebral blood flow or
reduced glucose metabolism (Metter 1988). Never-the-less, the incidence
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of progressive brain disease increases dram atically  with advancing age 
(Lezak 1983). For instance, cerebrovascular risk factors are known to 
interact with age to reduce cerebral blood flow and impair cognitive 
ability (Shaw 1987).
Age and Alcohol: The processes associated with normal aging may be
partly responsible for an interaction between age and excessive drinking 
(Grant, Adams & Reed 1984; Grant 1987). Older brains of alcoholics may 
experience more severe effects and take longer to recover from a sub­
acute organic mental disorder. An earlier history of excessive alcohol 
consumption in an older abstinent or current drinker may increase the
risk of early onset organic brain disease. On the other hand, older 
alcoholics who have been drinking longer may be more impaired through 
some process of cumulative alcohol neurotoxicity or their brains may be 
more vulnerable  to the neuro tox icity  of alcohol and be unable to 
compensate for lost function. NP deficits and morphological changes in the 
brains of chronic alcoholics and normal elderly controls have been found 
to be strikingly similar when com pared across stratified age cohorts.
Superficially this would suggest that alcohol can cause premature aging. 
However, similar yet different processes, such as progressive hepatic 
dysfunction, were found to underlie these changes (Grant 1987, citing 
Ryan 1982; Ryan & Butters 1984; Goldstein 1987, citing Noonberg, 
Goldstein & Page 1985, Ryan & Butters 1980; Goldstein 1987; Grant,
Adams Sc Reed 1984). Moreover, methodological problems associated with 
age stratified sampling can bias comparisons where cultural differences 
in schooling, health care and test familiarity can adversely affect the 
cognitive performance of older individuals (Albert 1988a; Clifford 1990;
Lezak 1983, citing Horn & Donaldson 1976).
E duca tion
Education and Alcoholism:  H igher levels of education predict better
performance on most NP tests that are sensitive to ARBD, including motor
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and sensory tests (Grant 1987 citing, Heaton, Grant, & Matthews 1986, 
Prigatano & Parsons 1976; Grant et al 1984, citing Finlayson, Johnson & 
Reitan 1977; Laursen 1990). Lezak (1983) noted that poorly learned or 
inadequately practiced skills can result in a wide dispersion of scores in 
tests sampling those skills. As such variability is also characteristic of 
brain damaged individuals, inadequate attention to the effects of 
education and its cultural context can lead to erroneous interpretations of 
test performance. This can even apply to both simple and complex figure 
drawings (Laursen 1990; Van der Klift 1991, unpublished dissertation). 
Spurious comparisons between recently detoxified alcoholics and better 
educated control subjects have been reported in the literature (Grant et al 
1984, citing Klisz & Parsons 1977, 1979, Bergman, Borg, Hindmarsh, 
Idestrom & Mutzeil 1980, Bergman, Holm, & Agren 1981) and even 
m ultivariate statistical adjustment for educational differences can 
weaken interpretations of cognitive performance (Grant 1987, citing 
Adams, Brown & Grant 1985, Lord 1967). Well matched control groups 
also have methodological problems when cognitive ability, education and 
alcoholism are related to adverse background experiences rather than 
excessive drinking practice (eg. family history of alcoholism, head injury, 
poor nutrition, etc.). Regression toward the mean and once-removed 
regression artifacts can occur when studies sample their alcoholics and 
controls from overlapping but different education-intelligence population 
distributions (Grant 1987; Brislin 1976).
Controlling fo r  Premorbid Function: Level of schooling attained can be
used to estimate premorbid neuropsychological function and general 
intellectual capacity. Verbal skills (eg. vocabulary, reading, pronunciation, 
etc) remain relatively preserved during alcoholism and correlate highly 
with both level of schooling reached and general intelligence. Thus, 
verbal abilities can be used to control for premorbid function whether or 
not low educational achievement has been the product of adverse
background factors, poor intellectual endowment or both (Lezak 1983; 
Nelson 1983; Grant 1987).
Aboriginal Schooling: Caucasians usually have better educational
opportunities than many racial minority groups who as a result may be 
less familiar with the abstract tasks of many NP tests for ARBD (Parsons 
1986). Kearney and McElwain (1976) reported a consistent finding in the 
cross-cultural literature of lower cognitive performance by aboriginals 
compared to europeans on western tests that "reflected the degree of 
contact with White institutions, especially schools" (p401). They had to 
develop separate norms for the QT as aboriginal communities differed in 
degree of western acculturation. Measurement of diverse educational 
experiences both between and within aboriginal communities remains 
problematic due to cultural and historical factors. School attendance in 
rural areas can be more irregular than in urban centres. The meaning of 
western education may not be as salient to individuals from traditional 
aboriginal backgrounds and there are fundamental differences in child 
rearing and discipline that reduce the social expectation of school 
attendance. Employment opportunities for aboriginals within western 
society remain inequitable, with many eligible individuals experiencing 
unemployment. Numeracy and literacy skills can eventually be lost if 
never consolidated through work experience. Poor health, nutrition and 
familial-social problems can differentially retard learning on a scale 
proportionally higher than in most low socio-economic european settings. 
Provision of culture sensitive educational practices for aboriginals 
remains variable and controversial. Paradoxical literacy skills may be 
found among older aboriginals whose school attendance was often strictly 
enforced by european or or mission administrators; others simply ran 
away to avoid the oppressive experience. These contemporary and 
historical aboriginal education issues suggest number of years at school 
may not equate with level of educational experience attained by non­
aboriginals. McElwain and Kearney (1970) considered two or more full
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time years of schoo ling  su ff ic ien t  for s tandard  in te l l igence  and 
educational tests to be prognostic psychometric instruments of western 
educability. As subjects in the present study had finished school (apart 
from one 15 year old), english vocabulary and standard reading tests 
were used to assess the inseparable influence of intelligence and contact 
with western schooling on NP test performance.
Affective States
The classic Yerkes and Dodson principle of optimal performance for 
optimal arousal formally described the re la tionship  between emotional 
states and cognitive performance (Welford 1968, citing Yerkes & Dodson 
1908). Certain com binations of incentive, task d ifficu lty , stress and 
fatigue may differentially  impair normal cognitive function. Moreover, 
brain damaged patients commonly suffer a range of adjustment reactions 
(eg. euphoria, carelessness, motivational, control problems, etc.) which can 
mask their cognitive abilities, with anxiety and depression being the most 
p rev a len t  (L ezak  1983). Im p a ired  re g u la t io n  of a ffe c t iv e  and 
m otivational states may be responsib le  for NP perform ance deficits 
among both chronic alcoholics with cortical damage and social drinkers 
(Shores, Kraiuhin, Zurynski, Singer, Gordon, M arosszeky & Fearnside 
1990; Parsons 1975; Grant 1987). How ever, there have been no 
c o n s is te n t  r e la t io n s  b e tw e e n  p s y c h o p a th o lo g ic a l  sy m p to m s or 
psychological distress and actual NP performance for chronic alcoholics or 
social drinkers (Goldstein 1987, citing Goldstein, Shelly, Mascia & Tarter 
1985, Heaton & Pendleton 1981; Parker, Parker & Harford 1991; Errico, 
Nixon, Parsons and Tassey 1990; Parsons 1987). Moreover, psychometric 
instruments measuring anxiety and depression may not be valid for use 
with aboriginals. Thus, apart from exclusion of psychiatric patients no 
further attempt was made to control for affective factors in the present 
s tudy .
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Drinking History
Loberg and Miller (1986) found little c ross-national  consis tency in 
reporting relations between NP impairment and quanti tat ive indices of 
alcohol consumption. Similarly, Grant (1987) concluded that no reliable 
prediction of human NP deficits or CT abnormality has been achieved 
from knowledge of drinking history alone as there appears to be no 
s im ple  re la t io n sh ip  be tween a lcoho l  co n su m p t io n  and cogn i t ive  
impairment. The most successful attempts at prediction have come from 
m u l t iv a r ia te  ana lys is  where  age, e d u ca t io n ,  p r e m o rb id  genera l  
intelligence, prior neuromedical history and family history of alcoholism 
have been accounted for in l inear or quadratic  mult iple  regress ion 
equat ions  (Grant 1987, cit ing Eckardt,  Parker ,  Noble,  Feldman &
G o t t sc h a lk  1978, Eckard t ,  R yback  & P au l te r  1980). However ,  
contributions to the variance in NP scores from drinking history have
remained at best modest (Grant 1987, citing Grant, Adams & Reed 1979; 
Grant, Adams, Reed 1984). Equivocal findings have been plentiful and 
have probably been due to different sample selection criteria, variations 
in the sensitivity of the NP tests used, different definitions as to what 
const i tu ted excessive drinking and statistical artifacts of mult ivariate  
analysis (Parsons 1986; Grant 1987, citing Acker, Ron, Lishman & Shaw 
1984; Wilkinson 1987; Bowden 1990).
The Present Study
Cross-Cultural  Cognitive Assessment
There have been gradual changes over the last decade in access to
western artifacts and western ways in remote and rural  aboriginal
communities of the Central Austral ian region (ie. housing, community
services, television, communications,  bilingual education and reliable
transport) .  The importance of the urban/rural  d is t inc t ion in earlier
cognit ive  research may have given way to new influences in the
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acculturation process (Centralian Advocate Nov. 10 1992). Moreover,
aboriginal problem solving hierarchies may now contain many of the 
tactics used by westerners to solve problems. This should influence their 
ability to comprehend the requirements of even abstract western tasks. 
They may now be more likely to use the same information processing 
strategies to solve western problems as individuals raised by westerners. 
Similar changes in western society have required the re-norming of a 
number of psychometric tests and the development of new NP tests as 
tasks considered difficult or abstract 20 years ago are now more common 
place (Albert & Heaton 1988; Clifford 1990; Burke & Normand 1987). 
Never-the-less, graded changes in the adoption of new ways can be 
expected within any culture as a function of psychological resistance to 
change, opportunity and individual difference. A method of assessment 
was developed in the present study to measure this independent variable 
which will be discussed later. The premise underling the use and 
modification of western NP tests for aboriginals in the present study 
involved changing the testing context to elicit appropriate western tactics 
of problem solving. Irvine and Carroll's principles of cross-cultural data 
collection outlined earlier were considered and implemented where 
possible in order to maximise the stimulus and construct generality of the 
modified tests (1980).
Cultural  Assessment
The acculturation scale constructed for the present study was modeled
after Kearney and Fitzpatrick (1976), Biesheuvel (1969) and de Lacey
(1976). Responses were entirely based on self report and were read to
each subject. The scale was relatively short, there were no attitudinal
items and the dimensions included language, geographic mobility,
occupation and use of western artifacts (ie. motor vehicle, TV, video,
computing equipment). Educational experience was separately assessed
via reading literacy tests. The item response format for the acculturation
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scale was similar to that used by Kearney et al but followed the approach 
to ordinal scaling used by Williams (1976) and Hunter (1990, personal 
communication). They used a visual representation of a 4 point Likert 
scale to supp lem ent  their verbal  ins t ruc t ions  in the vernacular .  
Exploratory Factor Analysis was conducted on the constituent items of the 
scale to assess its internal consistency and the relevance of chosen 
m ea su re s .
Alcohol Problem Assessment  
Drinking Pattern
More than two thirds of aboriginal drinkers in Central Australia have 
been found to consume alcohol at harmful levels, about one third drank 
at least once a week, another third drank fortnightly while the remaining 
third drank occasionally (Watson, Fleming & Alexander, 1988 citing the 
National Health & Medical Research Council guide-lines, 1987). Half the 
drinkers living in or near major urban centres drank weekly and 60% of 
those sampled in the Watson et al study said they had consumed alcohol 
in the previous week. Some of the methods used by Watson et al to 
establ ish history of individual drinking pattern were adopted in the 
present study. Alcohol related admissions at the hospital in the present 
study have ranged from 21%, which equates with the National average 
(McDonald 1983, unpublished report), to 25% (Porges 1989, unpublished 
project). Medically supervised detoxification is usually carried out at the 
hospital in conjunction with treatment for other problems.
Laboratory Tests
Standard liver function and haematological tests were available for most
of the patients in the present study as they were usually ordered by
medical staff as part of their treatment routine. More than one set of
results  were usually  obtained from patient  records  from previous
admissions and as the timing of laboratory tests were not always
6 6
coincident with cognitive testing, the median measure was used where 
possible. This was expected to minimise non-systematic and confounding 
effects of level reductions due to abstinence while in hospital. Normal 
reference ranges for liver function tests can be laboratory specific due to 
different equipm ent and procedures and the laboratory  in the present 
study used the same reference range for both men and women of all ages.
SADD Scale
The Short Alcohol Dependence Data questionnaire (SADD) was selected to 
measure severity of alcohol dependence. The SADD was selected because 
it was theory based, appeared to adequa te ly  rep resen t w ithdrawal 
phenomena, contained only 15 questions, could  be converted  to an 
interview schedule and was declared to be "free o f  socio-cultural 
in f luences"  (Jorge & Masur 1985, p301, citing Raistrick, Dunbar & 
Davidson 1983). Moreover, the SADD scale had been found to be suitable 
for the whole drinking population and to have discrim inating power in 
the mild to moderate range of alcohol dependence  (Davidson 1987; 
Davidson & Raistrick 1986). This made it particularly suitable for general 
hospital samples where the incidence of alcohol related admissions have 
been about one in five. Porges (1989, unpublished project) found one in 
four non-obstetric admissions at the hospital of the present study to be 
alcohol related, with aboriginals having an even higher incidence than 
non-aboriginals. Data on the empirical relevance of the ADS construct for 
other cultures can be obtained through an examination of the content and 
concurrent validity of the devise used to measure it. As far as the writer 
is aware, the present study using a modified form of the SADD scale was 
the first of its kind to at least partly address these issues for Australian 
aboriginal consumers of alcohol.
Composite Measure of Excessive Drinking Risk
It is hard to avoid contributing  to the profusion  of concepts and
vocabulary in the literature, particularly in relation to the definition of
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alcoholism. As a result of this confusion and the limitations of our 
assessment tools, the detection of alcoholism remains difficult (Peterson 
et al 1990, citing Linn & Jager 1989). An attempt was made in the 
present study to address these concerns by developing an operational 
definition of alcohol misuse which was based on a combination of
drinking pattern history, laboratory test results and responses to the
SADD scale. This was expected to improve the diagnostic accuracy of 
a lcohol problem  assessm en t and enable  the d eve lopm en t of an
appropriate measure of excessive alcohol use related to increased risk for 
ARBD. Exploratory factor analysis of the drinking variables used in the 
present study was used to produce an appropria te ly  weighted scale 
measure for excessive drinking risk (ie. EDR).
Aim of the Study
Cross-Cultural Efficacy of NP Tests
The aim of the present study was to test the cross-cultural efficacy or 
validity of using modified western NP tests with aboriginal problem
drinkers to detect alcohol related brain impairment.
Differential Diagnosis for ARBD
Put another way, the study investigated  w hether culturally  modified 
western NP tests could be used to significantly differentiate the cognitive 
performance of Aboriginals likely to be suffering from ARBD from those 
who were less likely to have such alcohol re la ted  problem s (after 
controlling for other influences).
Research Design
Criterion Measures
No independent measures of brain damage were available to provide a
criterion against which the NP tests could be validated (Anastasi 1976).
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Radiological evidence was not easy to obtain and arranging it could not be 
justified to establish a group of patients with 'known' brain damage. In 
any event, relationships between radiological measures and NP 
performance have generally been equivocal (Grant 1987). Only two 
patients had a diagnosis of Wernicke-Korsakoff Syndrome. However, such 
classical diagnoses are usually derived from clinical signs and may only 
account for 20% of alcoholic patients with the W-K complex. Many are 
asymptomatic and remain undetectable until their death (Bowden 1990, 
citing Harper 1979, 1983, Harper et al 1986, Torvik, Lindboe & Rogde 
1982). Thus, no independent measures of brain damage were available 
for concurrent validation of the modified NP tests.
Control Group
Discriminant function analysis using a known group of patients with 
independently confirmed ARBD and a group of control subjects would 
provide an elegant multivariate design to test the efficacy of the modified 
NP tests. However, no alcohol rehabilitation facility existed in Central 
Australia at the time of data collection, so it was not possible to extract an 
'alcoholic* sample, of whom two thirds could be expected to have alcohol 
related brain impairment (Loberg & Miller 1986). Subjects in the study 
were all inpatients at the Alice Springs Area Hospital. Apart from 
theoretical and methodological problems in identifying their alcoholic 
status, there were too many subject selection constraints and not enough 
patient admissions to form a definitive treatment and control group for 
multivariate comparative analysis (ie. discriminant function analysis). 
Never-the-less, graphical comparisons were made between a few 
patients, to assist the interpretation of multivariate regression analyses.
Multiple Regression Analyses
In the absence of independent criterion measures or a valid control
group, a multivariate research design similar to that of Grant et al (1984)
was adopted to indirectly assess the cross-cultural efficacy of western NP
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tests. This involved  using s tandard  linear  m ultip le  regress ion  to 
determine whether individual differences in test performance related in 
some way to degree of western contact, neurom edical or excessive 
drinking factors. Grant et al (1984) used multivariate regression analysis 
to determine the proportion of variance in NP test scores that could be 
attributed to ARBD from excessive drinking among long term alcoholics. 
After controlling for variables that affect NP performance like those in 
the present study, only a small proportion of the variance in scores was 
attributed to drinking. If a similar effect could be demonstrated with 
aboriginal problem drinkers using culturally modified NP tests, then this 
would indirectly suggest that such tests were also sensitive and specific 
to ARBD. More elegant methods for establishing the efficacy of the 
modified NP measures were beyond the scope of this study.
Independent  Variables
Acculturation
Degree of western contact was assessed on a number of dimensions which 
were incorporated in a factor model of acculturation (ACC) to form the 
first of three composite independent variables for multivariate regression 
analysis. This scale included the scores of standard  verbal tests to 
establish control over the combined effect of education and premorbid 
general ability.
Neuromedical Risk
A se lec tion  of neurom edical va riab les  know n to affect cognitive  
performance were combined through a factor model to form the second 
composite independent variable for regression analysis. This composite 
scale of neuromedical risk for brain im pairm ent (NMR) was modelled 
after Grant et al (1984).
Excessive Drinking Risk
Excessive drinking behaviour and its adverse physical, psychological and 
social consequences were measured in order to define severity of alcohol 
problems and a patient's subsequent risk for ARBD. These variables were 
incorporated in a factor model of excessive drinking risk (EDR) to form 
the third composite independent variable for regression analysis.
Dependent  Variables
NP Test Scores
Cognitive function was assessed using a modified battery of NP tests 
which were considered to be sensitive to ARBD. Their individual and 
combined scores provided the dependent variables for a number of 
separate multiple regression analyses. The tests and their scores have 
been described in detail in the Method section of this thesis.
Weighted Impairment Index
A factor model was used to incorporate all dependent test variables to
form a weighted impairment index, after Errico, Nixon, Parsons and
Tassey (1990, citing Parsons & Prigatano 1978, Reitan & Davidson 1974), 
who suggested performance indexes were sensitive measures of brain 
im pairm ent.
Research Questions
Nature and Extent of Relationship
Can the NP performance of aboriginals be predicted from a linear 
comination of cultural differentials, neuromedical and excessive drinking 
factors? More precisely, was there an overall relationship between the
NP test performance of aboriginals and their composite measures of
acculturation, neuromedical risk and excessive drinking risk? What was
the size of such a relationship and how much of it was contributed 
uniquely by each independent variable?
Screening for ARBD
Is there an effective and efficient cognitive screening procedure for the 
detection of ARBD among at risk aboriginal drinkers (ie. the Memory 
Screening Test)?
H y p o t h e s e s
The following hypotheses apply to each dependent NP measure of the 4 
modified NP tests and their combined impairment indices:
Ho
No multiple correlations exist between NP performance, acculturation, 
neuromedical risk factors and excessive drinking risk factors.
Hi
M ultiple correlations exist between NP performance, acculturation, 
neuromedical risk factors and excessive drinking risk factors.
Predicting NP Test Efficacy
Sensitive to Western Contact
A significant contribution to the variance in NP test scores by the 
composite acculturation variable would suggest the test involved had 
stimulus generality and construct equivalence across cultures for only the 
more acculturated aboriginal. The test would be sensitive to cultural 
differentials and even if no unique contibution could be attributed to 
either of the other IV's, the test would at least be a measure of degree of 
western contact.
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Sensitive to Brain Damage
A significant and unique contribution by the composite neuromedical risk 
variable would suggest the test concerned was sensitive to brain 
dysfunction whose etiology was not necessarily related to alcohol.
Sensitive and Specific to ARBD
Finally, a significant and unique contribution from the excessive drinking 
risk variable would be evidence that the test concerned was both 
sensitive and specific to the effects of ARBD on cognitive function.
METHOD
N on-random Sampling
Lack of sufficient subjects in the time frame of the study resulted in 
patients being selected and tested as soon as they were admitted or as 
soon as they were medically fit to participate. Although the majority of 
cases were selected by consecutive admission, premature discharge and 
stringent exclusion criteria made it difficult to select subjects most likely 
to be suffering from ARBD (eg. patients medically withdrawing from 
alcohol). Brislin (1976, p41) preferred to call such non-randomly drawn 
samples "bunches o f  people"  and acknowledged that this was 
unavoidably common practice in cross-cultural research where sampling 
was limited by the constraints of working in other cultures. To 
compensate, Brislin recommended a more detailed description of subject 
bunches in methodology sections of cross-cultural research projects to 
ensure future researchers were able to combine data and replicate or 
study rival hypotheses.
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Selection Criteria
Exclusions
To ensure control over extraneous factors known to affect cognitive test 
perform ance, unsuitable patients were m eant to be excluded according to 
the following criteria:
1. Never consum ed alcohol (ie. non-drinkers).
2. Com prom ised visual or auditory acuity.
3. Under the influence of licit m edications known to affect the CNS.
4. Known to be withdrawing from alcohol.
5. Physically or m edically unable to participate.
6. C urrent psychiatric patients.
7. F em ale.
8. drank alcohol within 7 days of cognitive testing.
Inclusions
Exclusion criteria  usually had to be applied during or after testing as 
gaining the patien t's in terest and cooperation required  contact with the 
equipm ent before personal details could be extracted. This m eant that 
p rec ious tim e was som etim es lost w hen sub jects who had partly  
com pleted testing had to be excluded when it was revealed they failed to 
meet selection criteria. As the pressure for subject num bers increased 
toward the end of the study, some exclusion c riteria  were relaxed to 
ensure a m inim um  num ber of subjects were available for analysis (ie. 
female, never drank alcohol and time since last drink).
S u b j e c t s
Age and Gender
Subjects of the present study were in -patien ts from  either orthopaedic,
m edical or surgical wards of Alice Springs H ospital (which serviced the
southern region of the NT and the border regions of WA and SA). All but
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2 of 25 patients were male and their mean age was 34 years (SD 13, 
range 15-70). Some patients were excluded from the graphical analysis.
Aborig inal i ty
Of 21 patients who were asked whether any of their parents were of 
european descent, 17 indicated they were of full aboriginal descent. One 
patient reported his father was of maori descent. The 4 patients who 
indicated that one of their parents was non-aboriginal had maintained 
relatively traditional aboriginal lifestyles and had strong aboriginal facial 
characteristics (as did other subjects in the study who left before they 
could be asked about their aboriginality). Unfortunately, the question of 
descent was ambiguously worded. N ever-the-less, as at least 81% of 
patients indicated they were of full aborig inal descent, the cultural 
influence of mixed descent on cognitive performance was assumed to be 
negligible.
Territorial Affiliation
A borig inal te rr i to r ia l  a ff i l ia tions  rep re se n te d  in the sam ple were 
estimated from 21 patients who were asked about their language use. 
The m ost frequen tly  spoken aborig inal language  was assum ed to 
represent an ind iv idual’s primary territorial affilia tion . The following 
primary aboriginal languages or dialects were identified  (numbers of 
patients involved appear in parenthesis): N gaatja tjarra  (1), Luritja (4), 
Pitjantjatjara (1); Alyawarre (1), Aranda (4), Anmatyerre (1), Kaytej (1); 
Warlpiri (8). This distribution was fairly representative of the 3 major 
Central Australian language or territorial groups located within 600 km of 
Alice Springs: Western Desert (6), Arandic (7) and Ngarrkic (8).
Data Limitations
A num ber of patients failed to com plete  the testing or interview
procedure and were excluded from the sample if their data was too
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incomplete for analysis. There were a number of reasons for high subject 
attrition during data collection. Initially, the procedure for obtaining 
demographic and drinking details was too long and the time required to 
complete the questionnaire and administer the NP tests was often in 
excess of 3 hours even for the most effic ien t subjects. The whole 
procedure  had to be com ple ted  within the period  of a patient's 
hospitalisation (which ranged from overnight to several months) and had 
to accom m odate a variety of ward routines and changes in patient 
motivation (eg. meal time, TV, visitors, fatigue, etc.). In some instances, 
testing was interrupted by essential ward procedures, contaminated by 
well meaning visitors who tried to help patients do the tests, and in some 
cases raw data was lost through equipment malfunction. Incomplete data 
sets were salvaged where possible through statistical adjustment in later 
analysis (ie. mean substitution) or recovered by adm inistration of an 
alternate form of a test (ie. Maze Test).
P r o c e d u r e
l n terpre ters
T ransla to rs  can cause an indeterm inate  loss of s tandard isa tion  in
psychometric assessment (McElwain & Kearney 1970). Although this did
not preclude their use in the present study for establishing rapport and
gathering demographic information, they were difficult to coordinate due
to unpredictable hospital routines and the lim ited  time available to
familiarize them with procedures or check their in terpretation through
back translation. Van der Klift (1991, unpublished p74) found nearly all
of his aboriginal subjects "had sufficient working knowledge of English
that interpreters were not necessary". Similarly, most patients in the
present study were able to participate without help from an interpreter.
The o ldest pa tien t was the only excep tion , as he requ ired  help
communicating demographic details due to a speech problem. However,
all patients were assum ed to have had suffic ien t com prehension of
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english language and adequate auditory discrimination to understand test 
instructions given in english. Culture sensitive modifications to NP tests 
and the requirement of mainly non-verbal responses during interview 
were intended to minimise communication problems (McElwain & 
Kearney 1970; Irvine & Carroll 1980).
Patient Consent
On first contact with the writer, patients were invited to use the personal 
computer for their amusement. The computer was wheeled into the 
hospital ward on a trolley where patients could use it while lying in bed 
or sitting on a chair. A familiarisation exercise enabled the patient to 
interact with an animated picture on the computer's screen by using the 
mouse control. During this introduction period, the purpose for the 
computer and the aim of research was outlined. Consent was usually 
sought for the patient's results to be included in the study by the end of 
computerised testing. Only two patients refused to participate using this 
approach.
Interview Schedule
After patients had completed NP testing they were administered reading
and vocabulary tests. Patients were then asked a series of questions
about demography and drinking history through a structured interview
schedule (which included the modified SADD scale). Earlier versions of
the schedule were rationalized during the study to save administration
time. Combined with frequent patient attrition this produced a more
limited set of data than had been intended. The schedule contained
procedures for the measurement of alcohol consumption and drinking
pattern similar to those of Watson, Fleming 8c Alexander (1988). They
traced the purchase of alcohol to its communal consumption and used
visual aids, including photographs of alcoholic beverages, to assist subject
responses. A time-line follow-back technique similar to Maisto, Sobell,
Cooper and Sobell (1979) was also used to estimate lifetime alcohol
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consumption and long term patterns of individual drinking behaviour. A 
four point visual Likert scale was used to prompt responses to frequency 
variab les  on the in terv iew  schedu le  that co llec tive ly  represen ted  
acculturation and excessive drinking risk. Patients only had to answer 
closed questions or were required to point to the relevant category on the 
Likert scale. Visual representation of the Likert scale was adopted from 
Williams (1976) and Hunter (1990, personal communication). Description 
of Likert categories varied with the nature of each question but usually 
involved the following choices (scoring in parenthesis): "never" (0), "a 
little" (1), "a lot" (2), or "big mobs" (3). When a "yes" response was made 
to a closed question, a 3 point Likert response was usually required to 
m easure the frequency of the behaviour and a "no" response was 
assumed to mean "never" (0).
Laboratory Tests
It was often possible to retrieve more than one set of laboratory test
measures from previous hospital admissions. These usually included the
standard liver function tests (GGT, AST, & AP) and MCV. Elevated levels
of AST and AP were assumed to indicate liver cell death while elevated
GGT and MCV were assum ed to re f lec t  p rio r  excessive  alcohol
consumption. Laboratory testing rarely coincided with current NP testing
and the mean length of time between them was 4.5 days (range 12 to 16
days). Unfortunately, laboratory measures can be affected by, among
other factors, time since last drink. Thus, although the variation in
temporal proximity of testing may have been random among patients, the
nearest laboratory result to the time of NP testing may not have been an
accurate reflection of typical individual physiological functioning. The
median value of available laboratory results was assumed to be more
representative for each patient, even though in a few cases only one
result was available. Median liver function test results were converted to
percentages by dividing each value by its upper reference level and
m ultiplying by 100. As the reference range for liver function tests
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occasionally varied over different test periods and between some patients 
due to laboratory equipment changes, this standardizing procedure 
enabled easy identification of elevated laboratory indices.
St a t i s t i c a l  A n a l y s i s
Graphical Analysis
There were not enough daily admissions of male adult aboriginals to 
select comparative groups according to alcohol problem screening criteria 
(eg. CAGE or MAST). Never-the-less, the sample was divided into various 
groups for graphical analysis to assess the effect on NP test performance 
on history of unconsciousness and elevated laboratory measures. Classic 
relationships between cognitive test performance, age and education (ie. 
IQ estimated from reading tests; raw WAIS-R vocabulary scores and age 
adjusted scaled scores) were also graphically presented to assist 
interpretation of multivariate statistical analysis. However, the samples 
used collectively contained fewer patients than were used during 
regression analyses. This was done in an attempt to standardise the 
groups by including only patients who had appropriately completed both 
the Maze and Card Match tests. Invariably, this resulted in irregular 
sample sizes with only a few patients in one group being compared with 
larger numbers in another. Normal patients were usually out numbered 
by 3 to 1.
Composite Scale Development
Exploratory factor analyses of NP test scores and the constituent variables
of acculturation, neuromedical risk and excessive drinking risk were
conducted on a personal computer (ie. Apple Macintosh SE30 2MB RAM,
40MB hard drive) using SPSS (version 4) statistical software for the
Macintosh (Norusis 1990). This procedure was used to develop composite
scales based on factor scores for the measure of dependent and
independent variables for later multiple regression analyses (Norusis
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1990). Instant scales can be developed by retaining only the constituent 
variables that best represent the factor matrix; their standardized raw 
scores can then be used as a "quick and dirty"  estimate of factor scores 
(Anastasi 1976, p362; Tabachnick & Fidell 1989 p641). However, this 
approach was not considered appropriate in the present study as the 
choice of constituent variables was limited by the measures available at 
the time of data collection and the constraints of their pilot development. 
Even variables which weigh heavily on stable factors can be merely a 
sub-set of more representative variables not sampled. Thus, composite 
variable measurement was based on the sum of actual factor scores for 
the stable principal components of each scale (ie. NP impairment index, 
acculturation, neuromedical risk and excessive drinking risk). In addition 
to scale  developm ent of independen t and dependen t variables, an 
exploratory factor analyses of the SADD scale was attempted to assess its 
factorial validity and relevance to an aboriginal population (Anastasi 
1976). More precise scale development may have been possible had 
their been more patients in the pilot study and a new sample on which to 
apply the revised measures. While opinion varies on what constitutes a 
suitable sample size, Tabachnick & Fidell (1989) suggested at least 5 
cases were required for each variable in a factor analysis. The small 
sample size and numerous constituent variables that were analysed for 
each com posite  scale in the present study may have reduced the 
reliability  of the correlation coefficients obtained. To minimise this 
problem before factor analysis, items which had apparent face validity 
were collapsed to form a smaller set of constituent variables. This usually 
involved simply summing responses to items of the structured interview. 
Although a normal distribution of scores is not critical for factor analysis 
(Tabachnick & Fidell 1989), many raw scores were transformed in one 
way or another to ordinal scales which p roduced  more normally 
d istribu ted  variables.
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Multivariate Analysis
Standard multiple regression analyses were conducted on the same 
personal computer using statistical software provided in the advanced 
statistics module of the SPSS version 4 system for the Macintosh (Norusis 
1990). This involved prediction of dependent test score variables (ie. 
individual NP tests, their sum and a factor model impairment index) from 
variations in the composite independent variables (ie. acculturation, 
neuromedical risk and excessive drinking risk).
Neuropsychological  Test ing
Cultural Modifications
The dependent variables of the present study were the scores of modified 
western neuropsychological tests. These tests were assumed to be more 
culturally sensitive than their original form because verbal and written 
english language instructions were replaced by a verbal aboriginal 
english dialect. Moreover, tests were embedded in the context of a story 
to elicit appropriate western tactics to solve the problems posed by each 
test. Most of the tests were modified in this way by using an animated 
format with interactive computer graphics and automatic data collection 
features. Apple Macintosh computer hardware (ie. SE/30) and software 
(ie. HyperCard) were used to develop a series of graphics cards for the 
basic test material. The resulting computer tests were administered to 
patients on a less expensive Apple Macintosh Plus computer with a 2MB 
RAM memory extension. Patients interacted with the computer by 
spatially manipulating a computer mouse. Details of the software 
development and implementation have been outlined in Cocks and Berrie 
(1992). NP testing usually began with the mouse familiarisation task, 
followed by the aboriginal maze, card match, speed test and finally the 
memory screening test. This sequence was sometimes broken by 
necessary hospital routines but was usually resumed within 24 hours.
Familiarisation Task
The com puter fam iliarisation task involved an anim ated graphics card of 
a scene which contained the elements of the maze test (ie. stick figure of 
a child and rocks in a pool of water) and other fam iliar objects (ie. house, 
tree, horse and dog). Patients were trained  to move the cursor to 
different positions on the com puter screen by encouraging them to move 
the com puter mouse. When the mouse switch was clicked, a small stick 
figure of a child would autom atically m ove to the last position of the 
cursor. By using the mouse in this way, patients were asked to place the 
child on the horse, near the house, up the tree or on the spot of the dog's 
back. Patients were considered to have m astered the task if they were 
able to position the child correctly on a rock in the pool of water. They 
were then introduced to an anim ated maze training card on which they 
had to help a small child cross a narrow creek along an invisible pathway 
in an array of 9 rocks. From this exercise patients learnt the rules of the 
maze test and became fam iliar with the results of their interaction with 
the com puter. A fter relatively  little  practice on the training card most
patients were able to independently control the m ouse and com plete the 
tests. Two older men had problem s with m anual dexterity which caused 
them to take too long to respond with the mouse. To save time they were 
asked to point to their selected moves with a thin stick while the writer 
m anipulated the mouse. This resulted in one of them "hunting" for the 
solution from the tester during his first maze trial (M cElwain & Kearney 
1970, p35). Poor perform ance on the fam iliarisation exercise resulted in 
an assessm ent of the subject's visual acuity using a small picture card.
The patient was excluded from the study if he failed to match paintings 
on the back of a truck with those on windows of a house. The paintings 
and w indow s corresponded to the patterns from  the Card M atch Test.
Only one pa tien t failed  this test and he was confirm ed blind by a
p h y sic ian .
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Aboriginal Maze Test
This was a computerised serial maze learning task designed to assess 
planning ability to code and retrieve visual spatial memory. The test 
represented further development of the hard wired Austin push button 
maze with its Milner pathway and resembled Barker's original stepping 
stone maze (Lezak 1983; Milner 1965, cited in Bowden 1988b; Barker 
1931, cited in Walsh 1985). Individuals with ARBD generally use 
inefficient strategies to solve this learning task and although they 
eventually succeed in tracing the invisible path of the maze, they make 
more errors than normal subjects by repeating mistakes (perseverative 
errors) and failing to consistently follow the rules of the test (Lezak 1983; 
Walsh 1987). Even though individuals with ARBD learn to improve their 
performance with practice, they fail to maintain error free trials well 
after the 10-15 trials normally required to reach an error free criterion 
(Walsh 1985). Damage to the frontal cortex in the form of atrophy or 
lesions are the usual pathological explanations for this performance 
deficit (Walsh 1985, 1987). The aboriginal maze test was presented on a 
computer graphics card as a flooded creek with an array of 100 rocks 
exposed above the water. After learning the rules of the test from the 
training exercise, the patient was required to use the computer mouse to 
take a group of 10 stick children one at a time across the creek to their 
camp on the other side. Most of the rocks were loose and would cause 
any child stepping on them to fall into the water. Other rocks represented 
the invisible Milner pathway between the banks of the creek. The 
patient was urged to learn the correct path as soon as possible to avoid all 
but the first child falling in the water (Bowden 1990, personal 
com munication). The remaining children were described as poor 
swimmers who could drown if they fell into the flooded creek. The test 
was adapted from a computer version containing written and auditory 
feedback about errors (Sutton 1990, personal communication; Cocks & 
Berrie 1992). Verbal instructions were consistent with the animated story
but were similar in concept to those outlined in Bowden (1988a,b). As
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with the maze training exercise, cues for a successful move were shown
by the appearance of a child on the chosen rock. An unsuccessful move
resulted in an auditory beep and the child appearing upside down in the
water where the loose rock had been. After about 1 second the child was
automatically returned to the last safe rock. This visual modification was
considered to be equivalent to the finger position cues available to
subjects operating the original bolt version of the stepping stone maze
and the switch board of the Austin maze. Once a child had reached the
last rock on the path, he automatically walked inside a house and the
rem ain ing  ch ild ren  ra ised  their arms as an an im ated  gesture of
appreciation for helping him across the creek. The procedure was
repeated for each child over 10 separate trials. Numerical feedback about
the number of errors per trial was not usually given unless patients had
com pleted the test and requested  the inform ation . Special operating
features were incorporated in the test to give more scoring options and if
necessary enable early term ination  of the test. Scoring was fully
automated and included number of errors per trial, time taken per trial
and number of errors around two vulnerable turning points where the
path turned  away from  the goal. These m easures provided the
dependent variables for the maze test and included total maze error
(TME), total maze performance speed (TMS) and total maze position error
(MPE). Errors and speed of performance on the first trial were also
included to help differentiate maze performance (ie. TR1ME and TRIMS).
Patients who appeared to be stuck at the vulnerable turning points (ie.
creating MPE) were given suffic ien t p rom pting  to enable them to
eventually continue along the path. However, in contrast to Bowden’s
instructions, these prompts were given at the vulnerable turning points
rather than in unrelated sections of the maze. Data conversion software
was developed  to m atch com m erc ia lly  availab le  softw are  for the
graphical and statistical presentation of resu lts . Despite  the usual
practice of measuring the number of trials to criterion, the duration of
testing was rationalized in this study by allowing patients to complete
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only the first 10 trials. Bowden (1988a) found 10 trials sufficient to 
differentiate the performance of normal and alcoholic subjects using a 
nonlinear regression model. Bowden’s (1988b) alternate form of the maze 
with a mirror image of the Milner pathway was given to a few patients 
whose data from the normal maze had inadvertently been lost or 
compromised in some way (eg. power failure, interrupted by hospital 
routines, etc). The alternate form was usually given the following day.
Card Match Test
This task was adapted from the Wisconsin Card Sorting Test (WCST,
Heaton 1981, citing Berg 1948, Grant & Berg 1948; Lezak 1983) and its
derivative, the Modified Card Sorting Test (MCST, Nelson 1976 T il).
These tests were thought to assess abstract reasoning ability and have
been shown to be adversely affected by damage to the frontal cortex and
subcortical structures of the limbic system. Patients with this kind of
brain damage have difficulty changing conceptual set. For instance, even
if they become aware of the correct concept on the stimulus card of the
test, they are more likely to respond to a concept from an earlier correct
presentation or their first guess. Impaired test performance has been
recorded in a number of different ways (Lezak 1983). In the present
study the main measures included: number of categories achieved to
criterion (or number of conceptual shifts, TCMSHIFT), total number of
errors (TCME) and Nelson's percentage of perseverative errors (NCMPE).
The latter involved errors of the same category as the immediately
preceding response, expressed as a percentage of the total error (Lezak
1983). A new measure combining Nelson’s percentage perseverative
error and number of category shifts was included to magnify the
performance deficits among the aboriginal patients for graphical analysis
(ie. NCMPE/[TCMSHIFT +1]). Additional but less traditional measures
were possible from this automated testing procedure, which provided
complimentary graphical clinical performance measures (eg. time to
respond, perceived category, etc.). Kearins (1990, personal
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communication) considered young aboriginals would be more motivated
to use a computer version of a cognitive test than a traditional one. The
format of the WCST was modified very little to suit the aboriginal
patients in the card match test. The changes involved layout of stimulus
and response cards to fit the computer screen and use of patterns instead
of colours for one of the categories. As there were no commercial
computer versions of the WCST available at the beginning of the study,
modifications were made to the original test with permission from the
publishers (Smith 1990, personal communication) to develop a computer
version that was compatible with available hardware (ie. Macintosh Plus).
Aboriginal people play card games even though their tactics for playing
them may be different from europeans. Thus, stimuli involving pattern,
shape and numeracy together with conceptual matching ability were
assumed to be equivalent across aboriginal and western cultures. Test
instructions for the card match test were similar to those of Grant & Berg
(1948). The task was introduced as a card game on a computer. Patients
were shown the first card in a deck of stimulus cards at the top of the
computer screen and asked to match it with 4 standard response cards
shown below. The following instructions were used: "This card goes with
one of these down here...one of them is his family., [pointing to each card
with the cursor]. You have to point to the one he goes with and click on it.
If you get it right you'll see a bird on top of the card. If you get it wrong
the computer will make a noise...I can’t tell you how to do it...I can only
tell you if you are right or wrong...Sometimes the computer will change
its mind and want you to find another way the cards go together...See if
you can find the one he goes with [pointing]?". Patients usually
positioned the cursor over some part of their selected response card
before clicking the mouse to indicate their choice (eg. shape, bottom of
card). They were then directed to select another card from the deck by
clicking on the last stimulus card. Three patients preferred to point to
their selection with a finger while the writer operated the mouse. A
correct match resulted in an animated bird appearing above the selected
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response card until a new card was selected. A running iconic score of 
smaller birds appeared at the bottom of the screen as a motivating
feature (Grant & Berg 1948). An auditory beep sounded if the response 
was a wrong match. Verbal feedback (eg. "yes" or "no" ) was also 
provided in english or an appropriate aboriginal language until subjects
clearly understood the task. Some patients were given verbal
encouragement by remarks like: "its tricky ...you’ll see it soon". Nelson 
made her modifications to the WCST after she noted hospital patients
became stressed by continuous failure to make appropriate matches 
(Nelson 1976). Some of her modifications were adopted in the card match 
test to ensure the experience was not too stressful for aboriginal patients. 
For instance, patients were only required to correctly match 6
consecutive stimulus cards to effect a shift in category and ambiguous
cards were removed from the original deck. Subjects were required to
match 72 cards to complete the test instead of the original 64. Hart,
Kwentus, Wade and Taylor (1988) considered Nelson's version to be weak 
in differentiating effectively between alcoholics and controls. Thus, the
original WCST category change and response card order were retained in 
the present study and instead of telling patients when the concept was 
about to change as Nelson had, they were only warned at the beginning of 
the test that the computer might change its mind about how it wants 
them to match the cards. These differences were assumed to improve the 
power of the card match test over Nelson's version.
Speed Test
The remaining computer test was adapted from the knob turning task of
Parsons, Tarter and Edelberg (1972, cited in Parsons 1975). Parsons et al
found that alcoholics were unable to turn a knob through 180 degrees as
slowly as controls. This inability to inhibit a movement response was
thought to be due to damaged regulatory function of the frontal lobes
(Warren & Akert 1964, cited in Parsons 1975). A similar principle was
used in the speed test of the present study as patients were required to
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move as slowly as possible a com puter mouse constrained in a wooden
jig. This was incorporated in a two card com puter anim ation task of a bird
trap in which moving the mouse corresponded to taking the slack out of a
rope attached to a stick holding up a box. The aim  of the task was to
prevent the birds which were eating seed under the box from seeing
movement in the rope. When the mouse had com pleted its distance in the
jig , this corresponded to the rope being taught enough to spring the trap
and catch the unsuspecting birds. This was achieved by clicking the
switch on the computer mouse. The patient was helped to concentrate on
moving the mouse by blacking out the com puter screen between the trap
set and sprung cards until the mouse sw itch had been clicked. Slower
m ovem ent of the mouse over consecutive trials resu lted  in few er birds
fly ing away from  the sprung trap, p ro po rtiona lly  m ore birds being
displayed on an iconic result card and longer time intervals recorded on a
data card for scoring. If the mouse was stopped prem aturely, the time
stopped would also be recorded on the data card. The resulting scores (to
100th of a second) were converted to a tab delineated data file for export
to com m ercial softw are app lica tions for com pu ta tion , sta tis tica l and
graphical analysis. The difference in seconds betw een time of movement
and time stopped over the three recorded trials was thought to provide a
measure of a patient's ability to effectively inhibit a m ovem ent response
or regulate fine motor movement. To ensure best perform ance, a number
of dem onstration and practice trials were given before 3 test trials were
recorded. As lim ited feedback about m ovem ent can resu lt in poorer
perform ance for individuals with ARBD, the last test trial was conducted
with the patient's eyes closed. The jig was positioned so that patients had
to slide the mouse 10 cm tow ard them. The test usually took several
m inutes to com plete and patients used a variety of techniques to move
the mouse (eg. preferred hand, both hands, finger control, etc.). Thus, the
dependent variables for this test included the to ta l tim e to move the
mouse through the jig  over 3 trials (TSTM OVE) and the total time the
mouse stopped moving (TSTSTOP); time to m ove the m ouse with eyes
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closed on the third trial (STMOVEEC) and any time stopped (STSTOPEC); 
and the difference between total time moving the mouse and the total 
time stopped (TSTDIFF).
Memory Screening Test
Luria (1973) described a profile of secondary memory disturbance from 
lesions of the frontal lobes and deep-seated zones of the brain. He also 
devised some simple experiments to investigate such disorders. 
According to Luria, frontal lesions affect ability to create stable memory 
patterns, impair ability to maintain active effort required for voluntary 
recall and particularly interfere with ability to switch from one group of 
memory traces to another. Moreover, "lowered cortical tone resulting 
from disturbance of the normal activating influences of the brain-stem 
reticular formation on the cortex in particular, lead to pathological 
inhibition of established traces" (p292). For patients with this kind of 
brain damage, Luria found the recall of a short series of words or 
pictures, a sentence or phrase, or a series of actions to be relatively 
normal after a brief empty pause. However, when the pause involved 
some interfering activity similar to the task to be recalled, patients either 
completely forgot the earlier task, could only recall fragments of it or 
contaminated recall with items from the interfering activity. Luria found 
this retroactive inhibition of the interfering task to be modality-non­
specific and more extensive for patients with the largest lesions. He also 
found that repetition of the memory exercise failed to improve recall. On 
the other hand, patients with milder brain disturbances had trouble with 
isolated words and pictures but were able to remember more organised 
material such as sentences, anecdotes and senorimotor activities (Luria 
1973). Patients with ARBD have similar memory problems and
underlying pathology to Luria's patients with frontal and subcortical 
lesions. His experiments were easy to construct and appeared to have 
sufficient discriminatory power to be used as a short NP screening test
for ARBD. For patients in the present study, 3 modalities were used to
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assess the effect of interference on their ability to remember. The first 
task involved recall of the following words: " dog . . .m o o n .  . .h o u se "  after 
exposure to a similar interference set: " b i r d . . . t r e e . . . t r u c k " . The words 
were spoken in english and accompanied by silhouette images from the 
Kaufman Assessment Battery for Children, fixed to 100 x 75 mm cards. 
The following instructions introduced the task: "I'm going to show you 
some pictures.. .  try to remember their names so you can tell me later 
o n . . . " .  Patients were given one word at a time followed by the 
interference set of words which they were also asked to remember. The 
num ber of spontaneous words recalled  (SR) was converted  to the 
screening test word error score (ie. SCWORDE= 3 - SR). In the same 
manner, the second task involved recalling the following short sentence: 
"a big tree fel l  on the old fence"  , after being asked to also remember an 
interference one: "a brown horse was found  in the creek". To account for 
variations in grammatical expression of aboriginal dialect, the sentence 
was divided into 5 major elements (ie. "a big/tree/fell  on!the old!fence").
The number of elements recalled (R), the number of errors of omission
(O) and the number of substitutions (S) were com bined to form the
screening test sentence error score (ie. SCSENTE= 5-R+S). The last task 
required patients to copy and later recall the C5 figure of the Benton 
Visual Retention Test. The figure was presented in the top quarter of an 
A4 page. Patients were asked to copy the figure and remember it so 
they could do it again from memory. As soon as they had accurately 
completed this figure (prompted if necessary), they were asked to copy 
and rem em ber B enton’s D7 figure. Once they had com pleted this 
interference activity they were given a blank A4 sheet of paper to draw 
the first figure again. Errors in the recalled figure were defined by 
criteria outlined in the BVRT manual (Benton 1974; Lezak 1983) and 
summed to provide the screening test figure error score (SCFIGE). The 
sum of errors from the 3 memory screening tasks provided a total
screening error raw score (TSCE).
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A c c u l t u r a t i o n  Scale
Urbanization
Bruner considered the process of acculturation (1956, cited in Kearney & 
Fitzpatrick 1976) to involve the influence and learning of european ways 
during childhood. The geographic location of a patient's childhood and its 
p rox im ity  to european  se ttlem en t was a ssum ed  to determ ine  the
frequency and extent of contact with western culture. Before more 
recent advances in transport and com m unica tions , the influence of 
w estern  cu ltu re  on patien ts  who grew  up on rem ote  aborig inal
communities was thought to be less than for those who grew up near
large european urban centres (ie. Alice Springs). Thus, the degree of 
urbanization of an aboriginal settlem ent or its distance from a major 
urban centre was thought to directly influence the degree of acculturation 
of its residents. As a measure of acculturation in the present study, the 
nature and rem oteness of a patient's residence during childhood was 
represented by one of 4 ordinal categories (in parenthesis): Patients who
grew up on outstations greater than 200 km from  Alice Springs were
assumed to be isolated with minimal access to western culture (0); those 
who had lived greater than 100 km but less than 200 km were described 
as rural (1); those having lived less than 100 km were assumed to have 
had more contact by living nearer town (2); and finally those who grew 
up in town were considered to have had the most contact (3). The 
number of patients in each category were 5, 8, 5 and 3 respectively. The 
questions "where did you grow up" and "where do you usually live now", 
resu lted  in the same response  ca tegory  for a lm ost every patient, 
suggesting little variation in their residential status since childhood.
Language Use
All patients in the present study spoke a dialect of English and could
speak or understand at least one aboriginal language. Of the 21 who were
asked to ind icate  how many aborig inal languages they spoke or
9 1
understood, 7 were familiar with only one aboriginal language, 7 two, 4 
three, 1 four and 2 five languages. When patients were asked how often 
they spoke their own territorial language, 76% indicated they had strong 
cultural affilia tions through frequent trad itional language expression, 
despite the influence of the dominant western culture. The frequency of 
traditional aborig inal language use can be affected  by geographical 
location, mixed m arriage, clan status, in te llectual ability, degree of 
european contact, etc. Many of these factors were assumed to be 
inversely related to degree of western acculturation, with less frequent 
use of an individual’s traditional language reflecting greater acculturation. 
In the present study, this relationship was represented  by an ordinal
scale of language use (in parenthesis): "never"  (3), "a little" (2), "a lot" (1) 
and "big m obs"  (0); with 1, 4, 1 and 15 patients in each category, 
respectively. Conversely, the frequency of english language use was 
assumed to be directly related to degree of acculturation and was also 
represented by an ordinal scale (in parenthesis): "never" (0), "a little" (1), 
"a lot" (2), "big mobs"  (3); with 0, 8, 5 and 8 patients in each category, 
respectively. At least 62% of the patients in the sample reported being 
fluent in an english language dialect despite 76% of whom maintained 
their traditional language affiliation. Thus, patients were apparently able 
to identify with their cultural origin without precluding the adoption of
the language and ways of western culture (and hopefully western tactics 
for solving NP problems). The ordinal scores of each measure were 
summed to form a relatively normal distribution of language use scores 
for the factor analysis of acculturation variables.
Western Ways
Bruner (1956, cited in Kearney & Fitzpatrick 1976) defined acculturation
as degree of european influence and the learning of european ways. This
was operationalised in the present study as two separate variables. The 
first m easured the frequency by which pa tien ts  had used various
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western artifacts and the second determined how long they had 
experienced western work practices:
1. Western Artifacts The amount of use by aboriginals of western 
technological artifacts was measured by asking patients how often they 
drove a motor vehicle, watched television or video, played video games 
and used computing equipment (ie. calculator, cash register or computer). 
Patients were asked to indicate on the Likert scale which category 
represented their usual exposure or manipulation of such equipment. 
These categories were either described as (score in parenthesis): "a little” 
(1), "a lot" (2), " big mobs” (3) or alternatively, "few times a year” (1), 
"once a w eek” (2), "most n ig h ts” (3). If patients had never used a 
particular artifact, their response to that item scored zero. Responses to 4 
ordinal artifact questions were summed to form the Western Artifact Use 
score: 0-3 (0), 4-6 (1), 7-9 (2), 10-12 (3); with 7, 8, 5 and 1 patient 
responding to each category, respectively.
2. Western Employment Work history was recorded in the present
study for most patients. The type of job and number of patients who had
experienced such work (in parenthesis) included: storeman or
shopkeeper (2), stockman (8), art & craft work (2), fencing (3), truck
driver (4), building industry (7), plant operator (2), motor mechanic (2),
gardener (2), school aid (3), health worker (1), mining (1), army service
(1), fruit picking (1). Some patients had never worked (3) while the
others had experienced 1 to 5 different jobs in their lifetime. Apart from
high rates of unemployment, job opportunities are often at best seasonal
for aboriginals in remote areas (Healy et al 1985). Thus, the duration of
exposure to western work practices was considered to be a better
indicator of degree of acculturation than the number of jobs actually
experienced. Patients were asked how long they had worked for and
used the visual Likert scale to indicate durations from "never” (0), "a
little"  (1), "a lot" (2), to "nearly all the time" (3). The ordinal scores in
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parenthesis represented the duration of western employment experience 
over a lifetime, with 5, 1, 6 and 9 patients in each category, respectively.
Reading Skills
Cultural differences can influence expectations about school attendance
and learning (eg. different methods of child rearing). Moreover, there has
been considerable variation in the historical development of western
educational services across aboriginal communities. This has made
measures of western educational experience and achievement
problematic among aboriginals compared to those of european descent,
for whom school grade has generally been regarded as a standard
measure of educational experience (Kearins, 1990; North 1990, personal
communication). English reading literacy was thought to be a better
reflection of educational experience than number of years of reported
school attendance. Thus, reading skills were assessed in the present
study to complement other measures of acculturation. This involved the
individual administration of 3 reading tests to patients who said they
could read: Graded Word Reading Test, R1 (Schonell, 1981); National
Adult Reading Test (Nelson, 1983); Graded Test of Reading Experience,
Test 12 (Daniels & Diack, 1977). Directions in the first two read aloud
tests were similar to those outlined in their respective manuals except
that all subjects were required to read from the start of each list. During
testing, subjects were required to make correct pronunciations of words
from a list which was graded in level of difficulty and contained some
words that could not be read by applying the common rules of phonetic
analysis and synthesis. The third and last reading test assessed silent
reading ability and involved a multiple choice response to a series of
progressively more difficult sentences containing a missing word. All
patients performed proportionally better on this reading test than the
others, with NART being the most difficult test. The Schonell and Silent
Reading raw scores were converted to ordinal scales using 4 percentile
divisions on each raw score distribution. This produced four reading skill
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categories: no ability (0), poor (1), fair (2) and good (3), with 5, 5, 5 and 4 
patients in the Schoneil and 5, 2, 5 and 4 patients in the Silent Reading 
test categories, respectively. NART scores were arbitrarily assigned as its 
distribution was heavily skewed toward zero, with 13, 4, 1 and 1 patient 
in each category, respectively. Patients who said they couldn't read were 
never tested, but were assumed to have a zero score for each test and 
were assigned to the lowest ordinal category (ie. 0).
Verbal Skills
No instrument was thought to be adequate by western standards to
measure the construct of intelligence for aboriginals in the present study.
McElwain and Kearney (1970) considered the QT to be at best a culture
reduced general cognitive ability test. Others considered it to be merely a
measure of contact with western culture (Kearins 1990, personal
communication) or at best an index of potential in relation to brain
damage (Ross 1984). It was also beyond the scope of the present study
to obtain ethnographic measures of general cognitive ability (eg.
judgements of individuals by appropriate community members). WAIS
vocabulary scores have been used in ARBD studies to estimate premorbid
IQ and control for the influence of intelligence on cognitive test
performance (Wechsler 1955; Walsh 1985). While the validity of this test
as a pure measure of intelligence among aboriginals remains
questionable, it was thought that individual differences in the english
vocabulary of aboriginal patients may reflect the combined influence of
general verbal ability and cultural variability (ie. degree of acculturation).
Thus, given the opportunity to learn through western contact, aboriginals
should reach their individual potential in the acquisition of english
language. In particular, the WAIS-R Vocabulary Scale should assess
verbal comprehension in standard english and thereby contribute to the
measure of acculturation. A mathematical combination of the NART and
Schonell reading scores for poor readers has been used to estimate
premorbid IQ among mildly dementing patients from a wide range of
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intellectual, age and socio-economic status. As expected, premorbid IQ is 
usually under-estimated by this method for individuals from other 
cultures or those for whom english is a second language (Nelson 1983). 
Assuming that degree of acculturation depended to some extent on an 
individual’s intellectual ability, these culturally biased measures of 
premorbid intelligence may be useful relative estimates of premorbid 
acculturation. These measures were obtained for most of the patients in 
the present study using Nelson's P4 formula for predicted full scale IQ. 
The relationship of IQ derived from reading tests to cognitive test 
performance was graphically presented to illustrate the combined effect 
of acculturation and general verbal ability. However, the sample was too 
small to include this culturally biased estimate of intelligence in the 
multivariate regression analyses. Moreover, the cultural bias inherent in 
both estimates of premorbid intelligence made it more appropriate to 
include these measures as mere components of the acculturation scale. 
Thus, the raw WAIS-R Vocabulary scores (Wechsler 1981) of 18 patients 
were used in the factor analysis of acculturation variables, not as a pure 
measure of intelligence, but rather as a variable that was some
inextricable combination of general verbal ability and degree of western 
contact.
Neuromedical Risk Scale 
Medical Risk
Grant, Adams and Reed (1984) used 7 different ordinal rating scales to
develop a composite independent variable of medical risk for ARBD for
use in multivariate regression analysis. This approach to scale
development was adopted in the present study through factor analysis of
several medical risk scales. However, in contrast to the Grant et al study,
no information was available about childhood medical risk (eg.
prematurity, febrile convulsions, learning disability, etc.) and severe
medical conditions unrelated to alcoholism were included (eg. epilepsy,
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chronic renal failure, etc.). Medical diagnoses and problem descriptions 
were obtained from hospital records for all of the patients. These were 
classified according to 4 of Grant et al's medical risk scales (ie. head 
injury, toxic reaction, neurological, and sick risk), with patients scoring 1 
for each diagnosis or problem attributed to them. Positive scores for 
related diagnoses or problems were assumed to represent increased risk 
for brain impairment rather than redundancy in measurement (eg. 
epilepsy and siezures; diabetes and renal failure). Some patients had
more than one diagnosis or problem and the numbers involved are
shown in parentheses:
1. Head Injury Risk This scale was based on recorded history of head
injury (1) and other forms of trauma (12). Of all the patients in the
sample, 1 had a head injury, 8 had trauma and 4 had alcohol related
trauma recorded on their hospital file. Regular experience of trauma is 
associated with alcohol problems and was assumed to directly increase 
the risk of head injury (Skinner & Holt 1987). A history of trauma related 
unconsciousness is a clinical indicator of potential brain impairment. Of 
the 19 patients who responded to this question of the structured
interview, 9 reported having been knocked unconscious in a fight or an 
accident at least once in their life (scored 1). One patient who failed to 
complete this question was assumed to have experienced unconsciousness 
from his hospital record of head injury. This resulted in 50% of the 
sample having a history of trauma related unconsciousness, suggesting 
some form of prior head injury. The maximum score possible for the 
combination of responses to this question and any recorded trauma on 
the hospital file was 3.
2. Toxic Reaction Risk This scale was based on a recorded history of 
alcohol dependence (3), alcohol withdrawal symptoms (2), alcohol related 
unconsciousness (1), and petrol sniffing (1). The maximum score was 4.
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3. Neurological Risk This scale was based on a recorded history of 
epilepsy (2), siezures (3), cerebral abscess (1), Wernicke-Korsakoff 
syndrome (2), peripheral neuropathy (2). The maximum score was 5.
4. Sick Risk This scale was based on a recorded history of 
hypertension (4), hepatitis (2), chronic liver or hepatocellular disease (3), 
diabetes (2), chronic renal failure (2), metabolic disorders (2), and 
anorexia (1). The maximum score was 7.
Liver Function
Median percent AST and AP were used in this section to indicate degree 
of risk for brain impairment from chronic liver dysfunction. Values were 
converted to a percentage of their upper reference level to standardize 
the measure across time and between patients. Median percent AST 
scores for 11 patients with elevated indices had a mean score of 251% (SD 
126, range 123-469), while indices were normal for 9 patients with a 
mean score of 73% (SD 15, range 53-96). Median percent AP scores for 
10 patients with elevated indices had a mean score of 195% (SD 181, 
range 107-684), while indices were normal for 11 patients with a mean 
score of 72% (SD 14, range 55-91). The raw liver function test scores for 
AST and AP were incorporated as separate variables on the NMR scale 
through factor analysis.
Age
Patients ages were obtained from hospital records and only one had no
record of birth. His age was estimated to be 70 years. Age can be reliable
measure and a useful summary variable (or general factor) for the
influence of several variables on cognitive test performance. Apart form
neuromedical health, age can represent a host of factors which can affect
cognitive performance (eg. attitudes, values, educational experience, etc.).
In multivariate studies of ARBD age usually shows a classic inverse
relationship with performance on novel non-verbal, abstract and
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conceptual problem solving tasks. This was graphically illustrated in the 
present study. This inverse relationship can partly be explained by the 
dramatic increase in incidence of progressive brain disease with 
advancing age in both european and aboriginal communities alike (Lezak 
1983; Devanesen, Furber, Hampton, Honari, Kinmonth & Peach 1986). 
Changes in both cultures over time may also be partly responsible, as 
improvements in education and familiarity with novel cognitive testing 
seem to favour the performance of younger subjects over older ones. 
However, contact with western culture has been relatively recent among 
aboriginals of Central Australia compared to mainland aboriginals and 
American indians. Some of the older patients in the present study were 
even able to describe their first experience of europeans, as young men. 
In contrast, younger aboriginals have often grown up around europeans 
and had longer exposure to western culture than older individuals. On the 
other hand, historical differences in contact with western education may 
have complicated any relationship between age and degree of 
acculturation. For example, strict school attendance during the early 
european missionary period appears to have produced better readers
among some older aboriginals than younger ones who may have had 
poorer school attendance during the transition to aboriginal self
determination. The sample was too small to treat age as a separate 
independent variable in the multivariate regression analysis and as it
potentially related to both Acculturation and Neuromedical Risk factors it 
was included on both scales.
Excessive Drinking Risk Scale
Excessive Consumption
Drinking Pattern: Three major aboriginal drinking patterns were used to
classify frequency of drinking behaviour (Watson et al 1988 p58). The
first, referred to as episodic drinking, involves a daily drinking session of
1 to 4 weeks duration and is usually associated with drinkers coming into
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town from isolated communities (eg. outstations, cattle stations, dry 
communities). These drinkers tend to drink when they have the 
opportunity which can range from 1-12 times a year. Although the 
amount of alcohol consumed in a single episodic session can be harmful, 
extensive periods of sobriety can compensate by assisting brain recovery. 
Thus, this relatively irregular pattern of excessive drinking was assumed 
to have a lower risk for brain impairment than more regular drinking 
patterns. The second pattern, known as intermittent drinking involves 
drinking on some days each fortnight following receipt of wages or a 
social security benefit. Excessive consumption on this more regular basis 
was considered to increase the risk of brain impairment due to higher 
lifetime consumption and less time for recovery during breaks from 
drinking. The third pattern, regular drinking involves weekly drinking of 
between 1 and 7 days per week. Excessive regular consumption with few 
breaks from drinking would usually produce the highest lifetime
consumption level and increase the chance of acquiring alcohol related 
brain impairment. In the present study, 20 patients were asked about 
their drinking history; 10 appeared to have a consistent drinking
pattern, 9 had a mixed pattern and 1 had never drank alcohol. Apart 
from the regular drinkers, most drank for 1 to 3 days until all the alcohol 
was consumed. History of drinking pattern was represented by an 
ordinal category of increased risk for ARBD: non-drinker (0), episodic (1),
intermittent (2) and regular (3). Patients with mixed drinking patterns 
were assigned to the category that represented their most frequent
pattern over the years, or most recent pattern (ie. one case only). The
number of patients in each category were 1, 4, 12, and 3, respectively.
Weekly Consumption: Watson et al (1988 p57) "estimated that two thirds
of aboriginal drinkers consumed alcohol at harmful levels as established
by the National Health and Medical Research Council (1987)." Their data
collection procedures were used to estimate the most conservative
individual consumption rates for 19 drinkers and ex-drinkers in the
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present study. Conservative consumption was based on interpreting 
ambiguous responses in ways that would minimise the estimated 
consumption rate. Patients usually consumed alcohol over 1 to 3 days 
every week, fortnight or on other occasions. A few regular drinkers with 
greater access to alcohol drank almost every day. Thus, weekly 
consumption rates were calculated for these patients and compared to 
NHMRC binge drinking criteria (1991). Results suggested 13 patients had 
drank within safe limits, 5 had drank hazardously, 1 had drank harmfully 
and the conservative mean weekly consumption rate was estimated to be 
210 gm (SD 147). When ambiguous responses were interpreted to reflect 
maximum consumption rates the figures were much worse: 7 drank 
safely, 5 drank hazardously, 7 drank harmfully, and the mean weekly 
consumption rate was 609 gm (range 13-2751 gms!). Watson et al used 
NHMRC daily consumption criteria to conclude that most aboriginal 
drinkers drank harmfully. When these were applied to the conservative 
daily consumption rates of patients in the present study, only 1 drank 
safely, 1 hazardously and 17 drank harmfully (ie. 89%). This was also 
confirmed by asking patients whether they usually drank more in one 
day than an amount shown on a photograph of their usual beverage 
(representing the NHMRC harmful daily limit, adjusted for gender 
differences). From this daily estimate, 16 patients drank harmfully (ie. 
84%), which compared favourably with Watson et al's survey of non- 
hospitalised aboriginals (ie. 67%). However, the weekly alcohol 
consumption rate was used in the present study to measure excessive 
consumption as most of the patients were binge drinkers. This 
measurement was achieved by converting the conservatively estimated 
number of grams consumed per week to an ordinal scale which 
incorporated the NHMRC weekly binge drinking criteria (1991, p26-27): 
non or ex-drinker (0), safe drinker (1), hazardous drinker (2) and 
harmful drinker (3). The number of patients in each category were 7, 8, 4 
and 1, respectively.
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Life Consumption: Lifetime quantity of alcohol consumed was difficult to
calculate for many patients due to variability in individual drinking
pattern, vague recall of past events and lack of consistency in items from
different versions of the structured interview schedule. Never-the-less,
even a rough estimate of lifetime consumption was considered a more
thorough measure of risk for ARBD than current weekly consumption or
drinking pattern alone. For instance, the effects of a history of alcohol
abuse by ex-drinkers may be masked by current sobriety and low scores
for weekly consumption. Lifetime consumption was calculated by
multiplying the conservative annual alcohol consumption rate (estimated
from amounts drunk in a single drinking bout over 1-7 days), by the
combined number of years of regular and intermittent drinking pattern
(determined by the time-line follow-back technique). The amount of
alcohol consumed during years of episodic drinking was too difficult to
estimate due to variability in drinking bouts and the opportunist nature
of this pattern of drinking . Similarly, the effect of different periods of
sobriety on brain recovery made the significance of episodic lifetime
consumption unpredictable. Thus, episodic drinking was assumed to be
equivalent to periods of abstinence and assigned a zero risk score for
ARBD. The amounts calculated for regular and intermittent drinking
periods were in grams of pure alcohol and were based on the current
alcohol content of identified beverages. Preferred beverages were
recorded from patients responses to a photographic album of different
drinks, after Watson et al (1988). All drinkers in the present study
drank full strength beer and many drank other beverages as well (ie.
wine 68%, spirits 42% and fortified wine 26%). One patient even reported
drinking methylated spirits. These statistics were similar to those found
by Watson et al (1988). The mean conservative lifetime consumption for
17 regular and/or intermittent drinkers was 148 kgms (SD 142) ranging
from 9 to 445 kgms. Individual lifetime consumption levels were
converted to an ordinal scale of excessive drinking risk: negligible risk
(0), safe or mild risk (1), hazardous or moderate risk (2), harmful or
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severe risk (3). These were based on the extrapolated NHMRC safe and 
harmful limits for each patient's lifetime of regular and/or intermittent 
drinking (eg. annual harmful limit x [years of regular + intermittent 
drinking]). The non-drinker and 2 entirely episodic drinkers were 
assigned a zero score and assumed to have negligible lifetime 
consumption risk levels, resulting in 3, 11, 5 and 1 patient in each risk 
category, respectively.
First Drink
Patients were usually able to report when they first started drinking by 
relating the occasion to significant or historical events (eg. the right of 
aboriginals to vote and drink alcohol). Watson et al (1988 p61)
found "drinking usually began between the ages of 15 to 20 years”. For 
the 19 patients in the present study who were asked about their first 
drinking experience, the mean starting age was 18.4 years (SD 7.3, range 
11-44, mode 15). Drinking only became legal for aboriginals in 1964 and 
despite some patients reporting early illicit use, drinking was assumed to 
be episodic before that date. Reported starting age was collapsed for the 
measurement of excessive drinking risk (ordinal scores in parenthesis): 
11-14 years (3), 15-18 years (2), 19-23 years (1) and >24 years (0). The 
15 year old non-drinker was allocated to the zero risk category. This 
resulted in a normal distribution skewed toward an older starting age 
with 4, 10, 3, and 3 patient in each category, respectively. Apart from 
being a risk factor for ARBD, the actual age of a patient's first drink was 
used along with other information to determine the number of years of 
excessive drinking.
Last Drink
The period of time since a patient's last alcoholic drink has been related
to cognitive performance in studies of ARBD and has been used to exclude
subjects who may still be intoxicated or withdrawing from alcohol.
Patients who were currently being treated for alcohol withdrawal were
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excluded from the study. However, this did not preclude the possibility 
of mild states of withdrawal among patients who had stopped drinking 
only 2-7 days before NP testing. Thus, transient cognitive impairment 
from acute alcohol withdrawal may be represented by this variable. Time 
periods were determined by associating relevant life events to the 
patient's last memory of drinking. The last drink was measured in days 
for drinkers and years for ex-drinkers (defined as having their last drink 
more than 6 months ago). There were 14 drinkers in the study and the 
number of recorded days since their last drink ranged from 2-90 days 
(mean 15, SD 26). There were 6 ex-drinkers altogether and 5 of them 
had apparently been sober for between 4 and 26 years (mean 12, SD 11). 
One 70 year old man could not remember the last time he drank alcohol, 
but reported that he drank only when forced to by younger relatives; he 
was assumed to be an ex-drinker. The youngest patient had never tried 
alcohol and was classified as a non-drinker. The duration of abstinence 
was converted to an ordinal scale in which ex-drinkers and the non­
drinker were categorised as having zero risk for brain impairment from 
excessive drinking; >4 yrs (0), <4 yrs (1), <28 days (2) and <3 days (3). 
This measurement of brain impairment risk was assumed to account for 
both ARBD and brain dysfunction during detoxification. The number of 
patients in each category were 4, 4, 7 and 5, respectively.
Intoxication
The practice of drinking to intoxication has been associated with cognitive 
deficits. This risk variable was assessed directly in the present study by 
asking two questions. How drunk patients became on their last drinking 
session (ordinal scoring in parenthesis): "never" (0), "a little" (1), "a lot" 
(2) or "full drunk" (3); and how often they drank to become intoxicated: 
"never" (0), "a little" (1), "a lot" (2) and "big mobs" (3). The sum of each 
ordinal response was converted to a 4 point ordinal scale: 0 (0), 1-2 (1), 
3-4 (2), 5-6 (3); with 1, 5, 8, 7 patients in each category, respectively.
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Alcohol Problems
The consequences of alcohol abuse are often related to intoxication and 
include legal problems and frequent admissions to hospital (Clarke & 
Saunders 1988). These negative social and health consequences of the 
excessive use of alcohol were assessed in the present study by asking 
patients two questions. The first asked how often they had been to 
prison or the police cells because of their drinking and the second asked 
how often they had been to hospital because of their drinking. Patients 
used the visual Likert scale to indicate the frequency with which they 
had experienced these drinking problems. The responses for 17 patients 
were combined into one ordinal scale: "never" (0), "a little" (1), "a lot" (2) 
and "big mobs" (3); with 6, 4, 5 and 2 patients in each category, 
respectively. Rationalisation of the interview schedule resulted in 
information being lost about other social consequences of alcohol abuse 
and their potential use as criterion measures for the SADD scale (eg. 
sobering up shelter attendance, family problems, etc.).
SADD Scale
A modified form of the SADD questionnaire was administered by
interview to estimate degree of alcohol dependence (Appendix 1).
McMurran and Hollin (1989) modified SADD questions to facilitate
comprehension without altering their psychometric properties. Jorge and
Masur (1985) found it necessary to substitute different words for the
SADD response categories to overcome their inadequate literal language
translation. Similar modifications to the wording of SADD questions and
response categories were made in the present study with the assistance
from aboriginal alcohol counsellors familiar with local aboriginal english
dialects. Two versions of the test were designed for self reported current
and ex-drinkers using present and past tense verbs. SADD instructions
usually refer to the recent experience of symptoms on the theoretical
assumption that the alcohol dependence syndrome is a state rather than a
trait (Davidson 1987). However, these instructions were omitted in the
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modified version of the SADD for current aboriginal drinkers, who were 
assumed to reflect on their recent drinking experiences when responding 
to questions. On the other hand, ex-drinkers were encouraged to respond 
by thinking about the time when they used to drink. Description of the 
Likert scale response choices varied from the standard form: "never" (0), 
"sometimes" (1), "often" (2), "nearly always" (3), to the english dialect 
equivalent: "never", "a little", "a lot", "big mobs". These changes may well 
have altered the established cross-national construct validity of the 
instrument and its purported measure of the alcohol dependence 
syndrome. The 15 year old non-drinker and 6 ex-drinkers who had not 
consumed alcohol for at least 4 years, were assumed to have no alcohol 
dependency and were assigned a total SADD score of zero. An over 
representation of non-dependent patients caused the raw SADD score 
distribution to be non-normal. As a result these scores were collapsed to 
form an ordinal measure of alcohol dependence severity: no dependence
0 (0), mild dependence 1-15 (1), moderate dependence 16-30 (2), and 
severe dependence 31-45 (3). This improved the distribution of total 
SADD scores to some extent, with 7, 6, 7 and 1 patient in each category, 
respectively. A separate factor analysis of items of the SADD 
questionnaire was conducted to explore the scale’s factor structure for 
aboriginal patients. However, the sample was considered too small to 
reliably assess the scale's concurrent validity.
Laboratory Tests
Median GGT and MCV indices were assumed to represent a patient's
typical level of alcohol consumption prior to hospital admission. Both
indices were converted to ordinal scales. Elevated GGT indices were
found for 15 patients with a mean of 206% (SD 143, range 105-701);
normal indices were found for 6 patients with a mean of 60% (SD 24,
range 24-88). The ordinal GGT categories were: <100% (0), <150% (1),
<200% (2), >200% (3); and the number of patients in each category were 6,
5, 7 and 3, respectively. Median MCV levels of over 96 fl were
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considered abnormal in some studies (Leigh & Skinner 1988). However, 
only one aboriginal patient in the present study obtained a median MCV 
level higher than this (ie. 97 fl), while 21 had normal levels by this 
definition, mean 87 fl (SD 5, range 78-95 fl). The ordinal MCV categories 
were: 77-82 (0), 83-87 (1), 88-92 (2), 93-97 (3); and the number of 
patients in each were 3, 8, 8 and 3, respectively. MCV was also converted 
to a percentage of 96 fl in order to combine both laboratory measures as 
a single physiological measure of excessive alcohol consumption. When  
the percentage scores of GGT and MCV were combined for 19 patients 
with a complete set of indices, the result was a normally distributed 
ordinal scale: <150% (0), <250% (1), <350% (2), >350% (3); with 3, 7, 7 and 
2 patients in each category, respectively.
RESULTS
SADD Scale Factor Validity 
Factor Analysis
Principle components extraction with varimax orthogonal rotation was
performed with the SPSS Factor procedure for the Macintosh, on the
responses of 21 patients to 15 items of the SADD questionnaire (Q1 to
Q15) and the total ordinal SADD score. Despite a grossly inadequate
sample size for this many variables, the analysis initially produced a 3
factor solution. However, the correlation matrix was ill-conditioned with a
near zero determinant, indicating the presence of outliers among the
variables. The sample was considered too small to check for unusual cases
among the patients. To improve the fit of the data to the factor model,
variables were discarded if they failed to significantly correlate with at
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least 10 other variables on the correlation matrix. Four variables had to 
be removed to condition the correlation matrix. These included Q14 which 
correlated with only one other variable; Q15, Q7 and Q4 which correlated 
with as many as 9 other variables.
Model Diagnostics
Reducing the number of variables by 4 produced a two principal 
component solution with improved model diagnostics. The proportion of 
significant correlations (1-tailed) on the correlation matrix improved 
from 78% for the ill-conditioned 3 factor solution to 97% for the final 
solution. Bartlett's test of sphericity was very significant (ie.
BTS=265.98, p=.00000) suggesting the variables shared common factors. 
The KMO (ie. 0.700) or sampling adequacy of the variables was good 
according to Tabachnick and Fidell (1989) and no off-diagonal elements 
of the AIC matrix were >0.09. The strength of linear association among 
the variables was reasonably high from the communality coefficients 
which ranged from 0.665 for Q10 to 0.918 for Q3; and the total SADD 
score was 0.917. The assumptions of the factor model were considered 
to have been well met. However, as the analysis was only exploratory 
and as most of the items were retained (ie. 73%), factor scores were not 
used to represent the SADD total score in the development of the EDR 
scale. That is, the responses to all 15 questions of the SADD scale were 
used in the factor model of EDR.
Factor Statistics
The 2 principal components were extracted after 3 iterations. The
solution appeared internally consistent from the diagonals of the
transformation matrix (ie. SMCs=.74 and .74), but high off-diagonal
elements (ie. -.67 and .67) suggest considerable correlation among the
factor scores. High communality values in the final statistics suggested
the variables were well defined by the two principal component solution
(Table 1). The percentage of total variance for the solution was 77.9%
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Variable Communality Factor Eigenvalue %Variance
Ql .745 1 8.119 67.7
02 .836 2 1.231 10.3
03 .918
05 .736
06 .667
08 .773
09 .736
oio .665
Oil .815
012 .713
013 .830
Total SADD .917
Table 1 Final Statistics for Factor Analysis of the SADD Questionnaire
Factor 1 Factor 2
013 .911
08 .828
Total SADD .790 .541
Ol .778 .374
02 .752 .520
03 .746 .601
06 .601 .553
09 .838
012 .829
OH .363 .827
05 .564 .646
o io .527 .623
Table 2 Rotated Factor Matrix for the SADD Questionnaire
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with the first principal component accounting for most of it (ie. 67.7%). 
Q13 about alcohol withdrawal symptoms had the highest factor loading 
for the first principal component (ie. 0.911), with 83% of the variance in 
its scores accounted for by the common principal components of the 
solution.
Factor Interpretation
A cut off factor loading of 0.3 was the criteria for inclusion of a variable 
in the interpretation of principal components from the rotated factor 
matrix (Table 2). Two thirds of the variables in the two component 
solution were complex after varimax rotation. The two non-complex pairs 
which represented each component both sampled either withdrawal 
symptoms (ie. Q12 and Q13) or impaired control over drinking (ie. Q8 and 
Q9), making separate interpretation of the underlying principal 
components very difficult. However, this was consistent with the uni­
dimensional nature of the Alcohol Dependence Syndrome (Davidson 
1987).
C o m p o s i t e  I n d e p e n d e n t  Va r i a b l e s  
A c c u l t u r a t i o n  Scale  
Factor Analysis
Principle components extraction with varimax orthogonal rotation was
performed with SPSS Factor procedure for the Macintosh, on initially 10
variables thought to measure degree of contact with western culture or
Acculturation. Mean scores were substituted for missing values and no
attempt was made to exclude outliers among the patients as the sample
was already too small. The simplicity of orthogonal rotation was
considered advantageous for the purpose of developing a simple factor
solution for the various measures of Acculturation and for deriving factor
scores which could be summed to form a composite measure of
1 1 0
Acculturation for later multivariate regression analysis (Tabachnick & 
Fidell 1989).
Model Diagnostics
The appropriateness of the factor model to describe the Acculturation 
data was assessed using several diagnostics outlined in Norusis (1990). 
Significant correlations among the full set of Acculturation variables 
amounted to 27% (ie. 1 tailed, p<.05). However, as there were fewer than 
5 patients per variable, Bartlett's test of sphericity was considered 
necessary to test the hypothesis that correlations in the correlation 
matrix were zero (Tabachnick and Fidell 1989). Analysis of the full set of 
variables failed to reject this hypothesis (ie. BTS=54.69, p=0.153).
Moreover, the Kaiser-Meyer-Olkin measure of overall sampling adequacy 
of the variables was miserable (ie. KMO=0.588). Thus, variables which 
failed to significantly correlate with at least one other variable were
considered to be outliers and were dropped from the final scale (ie. 1-
tailed, p>0.05). When these outliers were removed (ie. Aboriginal 
Language Use, Western Employment and Western Artifact Use) 38% of 
the remaining variables significantly correlated with each other. As the 
resulting 3 factor solution had overall better model diagnostics it was
used to derive factor scores for measurement of the Acculturation Scale 
(ie. BTS=45.093, p=.0017; KMO=0.663; only 33.3% off-diagonal elements of 
the Ant-Image Correlation Matrix were >0.09; and only 42% of the
residuals of the reproduced correlation matrix were >0.05).
Factor Statistics
Three principal components were extracted after 16 iterations and the
resulting factor solution appeared internally consistent from relatively
high coefficients on the diagonals of the factor transformation matrix (ie.
SMCs=.83, -.70 and .81). This suggested the three principal components
were well defined by the variables. The magnitude of the off-diagonal
elements were modest suggesting some correlation among the factor
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Variable Communality Factor Eigenvalue %Variance
Urbanisation .737 1 3.294 47.1
English Language Use .856 2 1.229 17.6
WAISR Vocabulary Test .623 3 1.120 16.0
Schoneil Reading Test .926
NART Reading Test .831
Silent Reading Test .943
Age .728
Table 3 Final Statistics for Factor Analysis of Acculturation
Schoneil Reading Test 
Silent Reading Test 
NART Reading Test 
WAIS vocabulary Test
Age
Urbanisation 
English Language Use
Factor 1 Factor 2 Facte
.904 .322
.883 .377
.827 .378
.568 .528
-.834
.730 .443
.894
Table 4 Rotated Factor Matrix for the Acculturation Components
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scores (ie. .55, -.57 and -.44). Reasonably high communality values in the 
final statistics suggested the variables were well defined by the three
factor solution (Table 3) and the percentage of total variance explained
by this solution amounted to 80.6%, with the first principal component 
accounting for 47.1%. The Schoneil Reading Test had the highest factor 
loading on the first principal component, with 93% of the variance in its 
scores explained by the common factors in the solution. At this high
degree of representation, such a variable would provide a rough and 
dirty method for the measurement of acculturation.
Factor Interpretation
With a cut off factor loading of 0.3 for inclusion of a variable in the 
interpretation of the 3 principal components, all variables in the final
solution were retained and most were complex after varimax rotation 
(Table 4). All the variables loading on the first principal component were 
complex and related to reading ability. The verbal abilities required for 
this western skill can be described by Thurstone's group factor, "verbal  
co m p reh en s io n "  (Thurstone 1938, 1941 cited in Anastasi 1976 p372). 
Anastasi (1976) considered vocabulary tests to be an adequate measure 
for this group factor. Some variance in the easier reading test scores 
were attributed to the second principal component after rotation, while 
the more difficult vocabulary tests (ie. NART and WAISR Vocabulary) 
loaded partially on the third principal component. The second principal 
component was distinctively represented by the variable Age. As this 
variable had a negative loading, younger patients tended to read better 
and grew up nearer european settlements more often than older patients. 
Thus, the second principal component was interpreted as y o u th fu ln e s s . 
The third principal component was uniquely represented by the variable 
measuring frequency of English Language Use. Complex variables 
consisting of more difficult english language vocabulary (ie. NART and 
WAISR Vocabulary) and degree of Urbanisation also loaded on this
component. Patients who used the english language more often and who
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grew up nearer european settlements, were better skilled in d ifficult 
english  vocabu lary  than others. Thus, the third com ponen t was 
considered to represent standard english language ability .
Neuromedical  Risk Scale
Factor Analysis
Principle components extraction with varimax orthogonal rotation was 
performed with SPSS Factor procedure for the Macintosh, on 7 variables 
measuring degree of Neuromedical Risk for brain impairment. As with 
A ccultu ration , mean scores were substitu ted  for missing values, no 
a ttem pt was made to exclude patien t outliers and only orthogonal 
rotation was considered appropriate to derive factor scores to form a 
composite measure of Neuromedical Risk for later multivariate regression 
ana lysis .
Model Diagnostics
D iagnostics  ou tlined  in N orusis (1990) were used to develop  an 
appropriate factor model for the NMR data. The final analysis produced a 
3 factor solution for the complete set of 7 NMR variables. Although 38% 
of the variables correlated with each other by at least 0.30, only 28.6% 
were significant (ie. 1 tailed, p<0.05). Bartlett's test of sphericity failed to 
reject the hypothesis that the correlation matrix was an identity matrix 
(ie. BTS=26.63, p=.184), but its level of significance was not considered 
large enough to completely rule out use of the factor model to explain the 
data. The Kaiser-M eyer-Olkin measure of overall sampling adequacy of 
the variables was acceptable but miserable (ie. 0.579); 61.9% of the off- 
diagonal coefficients of the AIC were >0.09; and 66.0% of the residuals of 
the reproduced correlation matrix were greater than 0.05 in magnitude. 
AGE failed to correlate significantly with any other NMR variable. When it 
was rem oved  from the solution, the model d iagnostics m arginally
improved. For example, Bartlett's test reached significance (p=0.040);
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only 46% of the residuals above the diagonal of the reproduced 
correlation matrix were >0.05; more correlations among the variables 
were significant (ie. 40%); but 73.3% of the off-diagonal elements of the 
AIC were subsequently >0.09. Although the factor model was not the best 
method of summarising NMR data, it was still used to derive factor scores 
for later regression analysis. Furthermore, as the sample was considered 
too small to treat age as a separate independent variable, it remained 
part of the NMR factor solution.
Factor Statistics
Three principal components were extracted after 5 iterations (Table 5). 
Reasonably high coefficients along the diagonal of the factor 
transformation matrix (ie. SMCs=.83, .89 and -.75) suggested the principal 
components were internally consistent. However, modest off-diagonal 
elements (ie. maximum .56, -.36 and .49) suggested some correlation 
among factor scores. The communality values were reasonably large and 
the percentage of total variance explained by the solution amounted to 
75.9%, with the first principal component accounting for 33.3%.
Factor Interpretation
With a cut off factor loading of 0.3 for inclusion of a variable in the
interpretation of principal components, all 7 variables were retained and
3 were found to be complex after varimax rotation (Table 6). Although
two of the variables loading on the first principal component were
complex, Neurological Risk loaded exclusively, suggesting this component
was a measure of neurological disorders. The liver function variables
loaded exclusively on the second principal component with some
contribution from Sick Risk, suggesting this component was a measure of
the severity of liver disease. The third principal component accounted for
only 16.5% of the total variance, but was interpreted as a measure of
trauma related brain impairment. Age and Head Injury Risk loaded
exclusively on this component, but in opposite directions. Age had a
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V ariab le C o m m u n a lity F ac to r E ig en v a lu e % V ariance
Toxic R eac tio n  Risk .765 1 2 .3 3 4 33.3
N eu ro lo g ica l Risk .822 2 1 .823 26 .0
Sick Risk .829 3 1 .157 16.5
AP .791
AST .865
Age .576
H ead  In ju ry  Risk .666
Table 5 Final Statistics for the Factor Analysis of Neuromedical Risk
F ac to r  1 F ac to r 2 Facto i
Neurological Risk .8 8 0
Sick Risk .772 .476
Toxic R eac tio n  Risk .680 .536
AST .9 0 5
AP .784 - .368
Age - .7 5 2
Head Injury Risk .7 3 8
Table 6 Rotated Factor Matrix for Neuromedical Risk
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negative factor loading which implied that younger patients were more 
likely to suffer trauma rela ted  brain damage. M oreover, younger 
patients with substance dependence problems were more at risk, as Toxic 
Reaction Risk also loaded on this component. A small negative loading by 
AP on the third principal com ponent suggested older patients with 
advanced liver disease were less likely to experience head injury. Health 
problems with advancing age have been reported to be the main motive 
for sobrie ty  among male aborig inal drinkers (W atson , F lem ing & 
A lexander 1988).
Excessive Drinking Risk Scale
Factor Analysis
Principle  components extraction with varimax orthogonal rotation was 
perform ed with SPSS Factor procedure for the M acintosh, on the 10 
variables measuring excessive drinking risk for ARBD. Little difference in 
fac tor model diagnostics and factor statistics were found from the 
analysis of variables using raw or ordinal data; the results reported were 
for ordinal data. Variables considered to be outliers were dropped after 
initial analysis to produce a smaller set of 8 variables representing the 
EDR scale. Mean scores were substituted for missing values and no 
attempt was made to exclude patient outliers. Only orthogonal rotation 
was considered  appropriate to derive factor scores which could be 
summed to form a composite measure of excessive drinking risk for later 
multivariate regression analysis (Tabachnick & Fidell 1989).
Model Diagnostics
The diagnostics outlined in Norusis (1990) were used to assess the
ap p ro p r ia te n ess  of using the fac to r  model to de sc r ib e  d iffe ren t
combinations of EDR variables. Significant correlations were found among
40% of the complete set of variables during initial analysis. This produced
a 3 factor solution with almost acceptable factor model diagnostics (ie.
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KMO=0.717; only 35.6% of the off-diagonal elements of the AIC matrix 
were >0.09; and 55% of the res iduals  above the diagonal of the 
reproduced correlation matrix were >0.05). However, Bartlett's test of 
sphericity was not quite significant, so it was uncertain whether the 
complete set of variables shared common factors (ie. 50.96, p=0.251). 
Thus, variables which failed to significantly correlate with at least one 
other variable were dropped from the final scale (ie. 1-tailed, p>0.05). 
Rem oving GGT and MCV (or their com bined equivalent) produced 
significant correlations among 64% of the remaining variables and a 3 
factor solution which overall improved the factor model diagnostics (ie. 
KMO=0.743; 39.3% of the off-diagonal elements of the AIC matrix were 
>0.09; and 53% of the residuals above the diagonal of the reproduced 
correlation matrix were >0.05). The strength of linear association among 
the v a riab le s  was reasonab ly  good from  the high com m unality  
coefficients which ranged from 0.575 for FIRST DRINK to 0.867 for LIFE 
CONSUMPTION. The assumptions of the factor model were considered to 
be sufficiently met by this combination of variables to use factor scores 
as a measure of EDR for ARBD.
Factor Statistics
Three principal components were extracted after 5 iterations. Moderately 
high coefficients on the diagonals of the factor transformation matrix (ie. 
SMCs=.64, .68 and .86) suggested the three principal components were 
adequately defined by the variables. However, off-diagonal elements of 
the matrix were also high (ie. maximum .64, .59 and .49), suggesting 
considerable correlation among factor scores. High communality values in 
the final statistics suggested the variables were reasonably well defined 
by the three principal component solution (Table 7). The percentage of 
total variance  for this solution was 79.2% with the first principal 
com ponent accounting for 53.5%. Intoxication had the highest factor 
loading for the first principal component (ie. 0.924), with 86.6% of the
V ariab le C o m m u n a lity F ac to r E igenvalue % V ariance
D rin k in g  P a tte rn .847 1 4 .2 7 7 0 53 .5
W eekly  C o n s u m p tio n .690 2 1 .0543 13.2
Life C o n su m p tio n .867 3 1 .0 0 3 6 12.5
F irst D rin k .575
Last D rin k .809
In to x ica tio n .866
A lcohol P ro b lem s .819
SADD Scale .862
Table 7 Final Statistics for Factor Analysis of Excessive Drinking Risk
F ac to r 1 F ac to r  2 Facte
Intoxication .924
D rin k in g  P a tte rn .821 .323
Life C o n s u m p tio n .673 .5 8 2
Last Drink .891
SADD Scale .419 .810
W eekly  C o n s u m p tio n .398 .658 .315
Alcohol Problems .895
F irst D rin k .331 .6 7 0
Table 8 Rotated Factor Matrix for Excessive Drinking Risk
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variance in its scores accounted for by the common principal components 
of the solution.
Factor Interpretation
A cut off factor loading of 0.3 was the criteria for inclusion of a variable 
in the interpretation of principal components from the rotated factor 
matrix (Table 8). Five of the 8 variables were found to be complex after 
varimax rotation, making it d iff icult  to in te rp re t  their underlying 
principal components. The hazardous practice of drinking to Intoxication 
loaded exclusively on the first principal component ,  while complex 
variables measuring history of alcohol consumption (ie. regularity of 
Drinking Pattern; Life and Weekly Consumption) and alcohol dependence 
(ie. SADD Scale) loaded partially on this component.  The first principal 
component  was therefore considered to reflect  history  o f  hazardous  
d r in k in g .  The length of time since alcohol was last consumed (ie. Last 
Drink) loaded exclusively on the second principal  component,  while 
complex variables relating to current alcohol consumption (ie. Drinking 
Pattern; Weekly Consumption; age of First Drink) and alcohol dependence 
(ie. SADD Scale) loaded partially on this component. Alcohol  Dependence  
was in te rpre ted  as the underlying pr incipal  com p o n en t  for these 
variables, with more dependent patients drinking more alcohol more 
often and until just before they were admitted to hospital. High scores on 
this factor were considered to represent patients with at least transient 
states of cognitive impairment from alcohol withdrawal following their 
admission to hospital.  Although ARBD is not restr icted to more 
dependent drinkers, they are at greater risk of developing the disorder. 
Adverse social and health problems from excessive use of alcohol (ie. 
Alcohol Problems) loaded exclusively on the third principal component, 
which also partially related to a life-time of excessive use (ie. Life 
Consumption) and an early start to drinking (ie. First Drink). Thus, the 
third pr incipal  com ponen t  was considered  to represen t  a d v e r s e
consequences  of excessive drinking practices, including ARBD.
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C omposite Dependent  Variables
S ta ndard i sed  I mpai rm en t  I n d e x
Ordinal Transformation
SPSS Frequencies, Recode and Examine procedures were used to 
standardise and transform raw NP test scores to ordinal measures. Raw 
NP distributions were divided into quartiles and assigned ordinal scores 
such that the best cognitive performance ranked 0 and the worst 3. For 
example, raw total maze error scores were converted to the following 
ordinal scale (in parenthesis): <=25% (0), <=50% (1), <=75% (2), >75% (3).
Constituent Measures
Missing values of individual test measures were replaced with their 
mean. With the exception of the variables SCWORDE, SCSENTE and TSCE, 
the ordinal distributions were approximately normal and the 
standardising procedure enabled them to be summed to form a total 
impairment index based on a set of 16 measures from the 4 NP tests (ie. 
Maze: TME, TMS, TR1ME, TRIMS, MPE; Card Match: TCME, TCMSHIFT, 
NCMPE; Speed Test: TSTMOVE, TSTMOVEEC, TSTSTOP, TSTSTOPEC, 
TSTDIFF; and Screening Test: SCWORDE, SCSENTE, SCFIGE). The resulting 
Impairment Index (INDEX) had a only a slight negative skew (ie. -.297) 
which was not transformed. This approach to scale development did not 
weight individual NP tests according to their power to discriminate ARBD.
Factor Model  Impairment  Index
Factor Analysis
As the NP tests chosen for the study were assumed to sample common
cognitive abilities or deficits in relation to ARBD, the factor model was
considered appropriate to summarise the test data for later regression
analysis. This approach was expected to produce an impairment index
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based on factor scores for the most meaningful test variables. Principle 
com ponents extraction with varimax orthogonal rotation was perform ed 
with the SPSS Factor procedure for the Macintosh, on both the raw and 
ordinal versions of the complete set of NP performance variables (ie 17). 
This produced a 6 factor solution and an ill-conditioned correlation matrix 
with a near zero determinant, indicating the presence of outliers among 
the variables. The possibility of outliers among the patients themselves 
was not addressed as the sample was already considered too small to 
delete unusual cases. To improve the fit of the data to the factor model, 
variables were discarded if they failed to significantly correlate with at 
least 4 other variables on the correlation matrix. Removing 7 such 
variables conditioned the correlation matrix but the sampling adequacy 
of the model was still unacceptable (ie. KMO=0.45). Two more variables 
with low communalities were then removed (ie. 0.66) and the resulting 3 
factor solution became adequate to describe the remaining test data.
Model Diagnostics
Reducing the number of variables to a set of 8 resulted in a two factor 
solution with an improved reproduced correlation matrix for which only 
25% of the residuals were >0.05. The proportion  of s ign if ican t 
correlations (1 -tailed) on the correlation matrix were im proved (61%), 
com pared to the original 6 factor solution (29%). Bartlett 's test of
sphericity was very significant (ie. BTS=123.94, p=.00000) suggesting the 
variables shared common factors. The sampling adequacy of the variables 
was mediocre (ie. KMO=0.673); only 28.6% of the off-diagonal elements of 
the AIC matrix were >0.09 and 25% of the residuals above the diagonal of 
the reproduced correlation matrix were >0.05. The strength of linear 
a sso c ia t io n  am ong the variab les  was reasonab ly  high from  the 
communality coefficients which ranged from 0.774 for SCFIGE to 0.928 
for STSTOPEC. Thus, the assum ptions of the factor m odel were 
considered to have been largely met, justifying the use of factor scores to
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represent an impairment index (FSINDEX) of variables with principal 
components in common.
Factor Statistics
Three principal components were extracted after 7 iterations. The 
solution was not internally consistent, particularly for the second and 
third principal components which had low coefficients on the diagonals of 
the factor transformation matrix (ie. SMCs=.80, .37 and .27) compared to 
high off-diagonal elements (eg. -.60, .75 and -.92). These principal 
components were not well defined by the variables and there was 
considerable correlation among the factor scores. On the other hand, high 
communality values in the final statistics suggested the variables were 
well defined by the three principal component solution (Table 9). The 
percentage of total variance for this solution was 86.5% with the first 
principal component accounting for 46.7%. TME had the highest factor 
loading for the first principal component (ie. 0.93), with 88% of the 
variance in its scores accounted for by the common principal components 
of the solution.
Factor Interpretation
A cut off factor loading of 0.3 was the criteria for inclusion of a variable
in the interpretation of principal components from the rotated factor
matrix (Table 10). Apart from the poor internal consistency of most of
the principal components in the solution, 5 of the 8 test variables were
complex after varimax rotation. This made interpretation of the
underlying principal components very difficult, especially for the second
and third components. The variables best representing the first principal
component were measures from the maze test. Cognitive deficits tapped
by this task also appear to have loaded highly on the complex variable
SCFIGE or figure recall task of the screening test. Apparently the greater
these cognitive deficits, the more errors were made on the Maze Test and
Screening Figure Test; the longer it took to complete the Maze Test; and
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Variable C om m unality Factor Eigenvalue % V ariance
TME .885 1 3.739 46.7
TMS .850 2 1.699 21.2
STSTOPEC .928 3 1.483 18.5
SCSENTE .837
SCFIGE .774
TSCE .895
MPOSE .878
TSTMOVE .874
Table 9 Final Statistics for Factor Analysis of NP Tests
Factor 1 Factor 2 Factor 3
TME .930
MPOSE .917
TMS .832 .372
SCFIGE .585 .507 -.418
SCSENTE .898
TSCE .302 .896
STSTOPEC -.301 -.908
TSTMOVE .377 .854
Table 10 Rotated Factor Matrix for NP Tests
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the less time was spent stopped on the Speed Test with eyes closed. 
Patients who performed poorly on the Speed Test by moving the mouse 
too quickly, usually stopped less than those who had better control over 
the speed movement. Cognitive deficits related to dysfunct ion o f  the 
f ron ta l  lobes may be the underlying principal component to explain such 
related test performance. This may include deficits in planning and 
m ain ta in ing  effect ive problem solving strategy. A l terna t ive ly ,  such 
relationships among the variables may be explained by differences in 
comprehension of test instructions or the difficulty level of the particular 
tests, both of which can be related to degree of acculturation.
Mu l t i p l e  Regre ss ion  An a ly s i s
Evalua t i on  o f  Mode l  As sumpt ions
Evaluation of the regression model assumptions was assisted with SPSS
Frequencies procedure (Norusis 1990). This resulted in transformation of
variables to improve the normality, linearity and homoscedastic i ty  of
re s id u a l s  (T abachn ick  & F ide l l  1989). O rd in a l  or funct ional
transform ation  of DV raw scores was used to e l iminate  bimodal
distributions or excessive skewness. Only one IV required a square root
transformation of its summed factor scores to reduce a moderate negative
skew (ie. EDR skew=-.782, became SEDR). As transformation of the
distributions for the remaining IVs produced no improvement,  they were
left un-transformed (ie. ACC skew=.221 and NMR skew=.883). No outliers
were found among the patients using either Mahalanobis  or Cook's
distance with a criterion of p c .001. Missing data for any patient was
treated by substituting mean values for missing dependent variables and
substituting composite mean values for any missing independent variable
(even though some missing composite scale data was the result of only
one missing constituent variable). No suppressor variable was found
among the IVs in any of the 5 significant regression analyses and no
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multicoll ineari ty was detected among the IVs using SPSS Regression 
default tolerance values (Tabachnick & Fidell 1989).
G e n e r a l  F in d in g s
Twenty  one standard mult iple  regress ion  analyses were performed 
between various NP test scores as dependent variables (DV) and the 
three composite scales measuring Acculturation (ACC), Neuromedical Risk 
(NMR) and Excessive Drinking Risk (EDR) as the independent variables 
(IV). All analyses were performed using SPSS Regression procedure 
(Norusis 1990) and only 5 produced significant results for which a null 
hypothesis of no correlations between variables could be rejected (ie. 
multiple R=0). Among these, the ACC scale was consistently found to 
significantly contribute to the prediction of NP performance. Only one DV 
was significantly predicted from the SEDR scale (ie. OTMS) and none could 
be predicted from the NMR scale. The details of significant regression 
analyses have been described for each NP test measure in Tables 11 to 
15. The  Tab les  d isp lay  c o r r e l a t io n s  b e tw een  v a r ia b le s ,  the 
u n s tan d a rd i se d  regress ion  co e f f ic ien t s  (B), in te rcep t ,  s tandard ised  
regression coefficients (ß), semipartial correlations (ie. unique variance), 
multiple R, R square, and adjusted R square.
M aze Test
Non-significant Results
Regression analysis of the following Maze DVs failed to reject the null 
hypothesis that R=0 after transformation of their raw scores to improve 
model diagnostics: Inverted Errors on the first trial (ITR1ME: F=2.134, 
p=.126 ns); Inverted time taken or speed on first trial (ITR1MS: F=2.013, 
p=.143 ns); ordinal ranking of TR1ME (F=2.930, p=.057 ns); and ordinal 
ranking of TRIMS (F=2.159, p=.123 ns).
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Total Maze Error
Regression analysis involving the square root transformation of Total 
Maze Error raw scores (ie. STME) produced a significant R with the 3 
scales (ie. F= 3.8196, p<.05). ACC had the only regression coefficient that 
differed significantly from zero with its 95% confidence limits ranging 
from -2.2845 to -.4506. Details in Table 11 indicate ACC had a unique 
variance of .296, and was the only IV that significantly contributed to the 
prediction of Total Maze Errors; the 3 scales in combination contributing 
only .057 in shared variability. Thus, while 35% (or 26% adjusted) of the 
variability in Total Maze Error performance could be predicted from 
measures on the 3 scales, ACC was the best predictor.
Total Maze Speed
Regression analysis involving Total Maze Speed ordinal scores (ie. OTMS, 
based on ranked quartiles of the raw score distribution) produced a 
significant R with the 3 scales (ie. F=5.0913, pc.05). The regression 
coefficients of ACC and SEDR differed significantly from zero with 95% 
confidence limits ranging from -.6558 to -.1130 for ACC and -1.9545 to 
-.058564 for SEDR. Details in Table 12 indicate ACC and SEDR were the 
only IVs that significantly contributed to the prediction of Total Maze 
Speed. ACC contributed unique variability of .239 and SEDR, .134; the 3 
scales in combination contributed .048 in shared variability. Overall, 42% 
(or 34% adjusted) of the variability in Total Maze Speed could be 
predicted from measures on the 3 scales.
Maze Position Error
Regression analysis involving the square root transformation of Maze
Position Error raw scores (ie. SMPE) produced a significant R with the 3
scales (ie. F=5.0373, p<.01). ACC had the only regression coefficient that
differed significantly from zero with its 95% confidence limits ranging
from -1.3654 to -.3566. Details in Table 13 indicate ACC had a unique
variance of .349 and was the only IV that significantly contributed to the
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Table 11 Standard Multiple Regression of Acculturation, Neuromedical 
Risk and Excessive Drinking Risk Scales on Total Maze Error.
Variable STME(DV) ACC NMR SEDR B
unique
ß variance
ACC -.559** -1.368 ** -.553 .296
NMR -.236 .111 -.417
SEDR .000 -.144 -.114 -.874
intercept: 11.923
m ean 11.517 .246 .164 1.996 R square= .353a
SD 3.587 1.450 1.609 .415 ad ju sted  R square=.261
num ber of cases=25 m ultip le R=.594*
* p<.05 ** pc.O l a un ique v a r ia b ility ^ 296 sh a red  variability=.057
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Table 12. Standard Multiple Regression of Acculturation, 
Neuromedical Risk and Excessive Drinking Risk 
Scales on Total Maze Speed.
Variables OTMS(DV) ACC NMR SEDR B
unique 
ß variance
ACC -.475** -.384** -.496 .239
NMR -.299 .111 -.200
SEDR -.268 .144 -.114 -1.007* -.372 .134
intercept: 3.617
m ean 1.480 .246 .164 1.996 R square=.421a
SD 1.122 1.450 1.609 .415 ad justed  R square=.338
num b er of cases=25 m ultiple R=.649*
* p<.05 ** p c .01 a u n ique  variability=.373 sh a red  variability=.048
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Table 13. Standard Multiple Regression of Acculturation,
Neuromedical Risk and Excessive Drinking Risk 
Scales on Maze Position Error.
unique
V ariables SMPE(DV) ACC NMR SED B ß variance
ACC -.612** -.861** -.600 .349
NMR -.264 .111 -.266
SEDR .037 -.144 -.114 -.362
in tercep t: 6.748
m ean 5.769 .246 .164 1.996 R square= .418a
SD 2.082 1.450 1.609 .415 ad justed  R square= .335
n u m b er of cases=25 m ultip le R=.647**
* p<.05 ** p c .01 a unique variability= .349 sharedvariability= .069
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prediction of Maze Position Errors; the 3 scales in combination 
contributing only .069 in shared variability. Thus, while 42% (or 34% 
adjusted) of the variability in Maze Position Errors could be predicted 
from measures on the 3 scales, ACC was still the best predictor.
Card Match Test
Regression analyses of all Card Match DVs failed to produce significant 
multiple correlations among the variables after conditioning the data to 
meet model assumptions. Results are shown for raw score
transformations: TCME (F=.424, p=.738 ns); LogioTCMSHIFT (F=.571, 
p=.640 ns); Inverted NCMPE (F=.441, p=.726 ns). DVs were combined to 
magnify deficit performance: CMI=TCME/[TCMSHIFT+1 ] and
CMPEI=NCMPE/[TCMSHIFT+1 ]. However, after transformation, no 
significant result was found for LogioCMI (F=.524, p=.670 ns) or 
LogioCMPEI (F=.102, p= 958 ns).
Speed Test
Similarly, regression analyses of all Speed Test DVs failed to produce 
significant multiple correlations among the variables after conditioning 
the data to meet model assumptions. The non-significant results are 
shown for raw score transformations: movement time with eyes closed 
(STMOVEEC: F=.430, p=.734 ns); stopped time with eyes closed
(SqRtSTOPEC: F=.371, p= 775 ns); total movement time (SqRtTSTMOVE: 
F=.171, p=.915 ns); total stopped time (LogioTSTSTOP: F=.224, p=.879 ns); 
difference between total move and total stop times (TSTDIFF: F=.391, 
p=.761 ns).
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Table 14. Standard Multiple Regression of Acculturation, 
Neuromedical Risk and Excessive Drinking Risk 
Scales on Total Memory Screening Error.
unique
Variable TMSCE(DV) ACC NMR SEDR B ß variance
ACC -.432* -.775* -.494 .237
NMR .083 .111 .138
SEDR -.294 -.144 -.114 -1.940
intercept: 8.358
mean 4.316 .246 .164 1.996 R square=.326a
SD 2.274 1.450 1.609 .415 adjusted R square=.229
number of cases=25 multiple R=.571*
* pc.05 ** pc.01 a unique variability=.237 shared variability=.089
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Memory Screening Test
Non-significant Results
Regression analysis of the following Memory Screening DVs failed to 
reject the null hypothesis that R=0. As conditioning of the data failed to 
improve model diagnostics, the measures were left un-transformed. The 
following DVs produced no significant multiple correlations: word recall 
error (SCWORDE: F=.186, p=.904 ns); sentence recall error (SCSENTE: 2.563, 
p=.082 ns); and figure recall error (SCFIGE: F=1.581, p=.224 ns).
Total Memory Screening Error
Regression analysis involving Total Memory Screening Error raw scores 
produced a significant R with the 3 scales (TMSCE: F=3.3817, p<.05). Once
again, ACC had the only regression coefficient that differed significantly 
from zero with its 95% confidence limits ranging from -1.3680 to -.1812. 
Details in Table 14 indicate ACC had a unique variance of .237 and was 
the only IV that significantly contributed to the prediction of Total 
Memory Screening Error; the 3 scales in combination contributing only 
.089 in shared variability. Thus, while 33% (or 23% adjusted) of the 
variability in Total Memory Screening Error could be predicted from 
measures on the 3 scales, ACC was again the best predictor.
NP Impairment Index
Regression analysis involving the sum of factor scores for NP variables
sharing common principal components (ie. FSINDEX) failed to produce a
significant multiple correlation with the 3 scales (ie. F=2.2169, p=.116
ns). In contrast, a somewhat rougher dependent measure involving the
sum of ordinal scores for all NP measures (ie. INDEX) produced a
significant R with the 3 independent scales (ie. F=3.5917, pc.05). Only one
regression coefficient (ie. ACC) differed significantly from zero with its
95% confidence limits ranging from -4.8617 to -.9565. Further details are
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Table 15 Standard Multiple Regression of Acculturation, 
Neuromedical Risk and Excessive Drinking Risk 
Scales on the NP Impairment Index.
Variable INDEX(DV) ACC NMR SEDR B
unique 
ß variance
ACC -.530** -2.950** -.566 .307
NMR -.096 .111 -.318
SEDR .154 .188 .147 1.035
in tercept: 23.840
m ean 23.040 .246 .164 -.021 R square= .333a
SD 7.558 1.450 1.609 1.680 ad justed  R square=.237
num ber of cases=25 m ultip le R=.577*
* p<.05 ** p<.01 a un ique variability= .307 shared  variability=.026
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summarised in Table 15. With a unique variance of .302, ACC was the 
only IV that significantly contributed to the prediction of overall NP 
impairment; the 3 scales in combination contributing only .037 in shared 
variability. Thus, while 34% (or 25% adjusted) of the variability in total 
NP performance could be predicted from measures on the 3 scales, ACC 
alone was yet again the best predictor.
Graphical  Analysis
Laboratory Test Comparisons
Despite the lack of factor model fit for GGT over other drinking measures,
Appendix 2 showed graphical differences for elevated and normal
median GGT levels for the Maze (ie. Figures 1 and 2; elevated n=12,
normal n=3), Card Match (Figures 7 to 15; elevated n=12, normal n=4) and
Memory Screening mean performance profiles (Figures 20 to 22; elevated
n=12, normal n=3), which suggested patients with elevated GGT levels
generally performed worse than those with normal levels. For both the
Maze and Card Match Tests, no other significant differences were found
between elevated and normal groups using SPSS Procedure T-Test for the
Student’s t statistic (Norusis 1990). However, no mean differences in
Maze Test performance were visually apparent for median MCV (low n=6,
high n=10) nor recent AP (normal n=6, elevated n=7) from Figures 3 to 6.
In contrast, the Speed Test produced performance profiles opposite to
that expected, with the group of elevated median GGT patients (n = ll)
performing better than normals (n=6) on moving the mouse as slowly as
possible (Figure 17). On the other hand, the elevated group stopped
longer than normals (despite instructions to the contrary), particularly
when their eyes were shut on the third trial (Figure 18). This resulted in
only slightly better overall mean performance by the normal group when
their eyes were shut. Figures 20 to 22 showed patients with elevated
GGT levels generally made more mean Memory Screening Test errors
than normals. The elevated group appeared to confabulate on Word recall
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(Figure 20) with more intrusions than normals. Similarly, elevated 
patients made more substitutions and intrusions than normals on 
Sentence recall (Figure 21). On Bentons figure recall, patients with 
elevated GGT made more omissions, additions, perseveration, rotation and 
size errors than normals, while normal patients made more distortions 
and misplacements (Figure 22). Although GGT and MCV were removed 
from the factor model of EDR, multivariate regression analysis 
independently supported graphical differences between patients for the 
Maze and Memory Screening Tests.
History of Unconsciousness
Appendix 3 (Figures 23 to 27) illustrate NP performance profiles for 
patients with and without a self reported history of unconsciousness (n=9 
& 8, respectively). Those with a history of unconsciousness appeared to 
perform the worst. Student's t tests revealed no other differences 
between the groups apart from WAIS-R vocabulary scores (F=.839; 
pooled variance t test, 2-tail prob=.043). Thus, patients who performed 
poorly on these tests may have been suffering from brain damage related 
to head injury and subsequent unconsciousness (Lezak 1983). On the 
other hand, patients with better Maze and Card Match performance may 
have merely been more acculturated.
Acculturation
Appendix 4 showed Maze performance (ie. Figures 28 to 30) and Total 
Screening Error (Figure 35) to improve with higher WAIS-R vocabulary 
scores, even after adjusting for age using non-aboriginal standardised 
scaled scores. In contrast, the Card Match and Speed Test profiles showed 
little apparent change in performance with different age adjusted WAIS- 
R scores (Figures 31 to 34). As WAIS-R vocabulary scores were related to 
english reading and language ability, its graphical relationship with the 
Maze and Memory Screening Test was consistent with significant
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multivariate regression analyses showing degree of acculturation to be 
the best predictor of Maze and Total Memory Screening performance.
Age
Appendix 5 (Figures 36 to 44) showed mean NP performance in general 
to decline with age. From factor analysis of the acculturation variables, 
age was also found to be related to degree of urbanisation and education. 
Thus, declining performance with age may merely reflect degree of 
western contact and acculturation. However, neither multivariate 
regression nor graphical analysis could demonstrate a significant change 
in Card Match performance with measures of acculturation (Appendix 4, 
Figures 31 & 32), despite a clear and inverse relationship with age from 
graphical analysis (Appendix 5, Figure 39). Moreover, verbal skills 
generally remain stable into old age (Albert & Moss 1988). Thus, poor 
Card Match performance with advancing age may reflect the increasing 
influence of neuromedical disorders, even though this was not reflected 
in the factor structure of NMR.
Age and Acculturation
Appendix 6 (Figures 45 to 48) showed a somewhat curvilinear 
relationship between age and WAIS-R vocabulary scores (ie. raw and 
scaled), which appropriately weakened with standardised age adjustment 
(ie. from non-aboriginal norms). This pattern was repeated for predicted 
IQ measures from Nelson's (1983) mathematical combination of the 
reading tests (Figure 45). Thus, english verbal skills appeared to improve 
linearly from adolescence until the early 30's, then declined into old age. 
However, these visual relationships may be spurious as they were based 
on stratified age groups which sometimes contained only one patient.
Age and Laboratory Measures
Appendix 7 (Figures 49 to 51) indicated considerable variability between
mean elevated levels of recent GGT, MCV and AP across the age spectrum
137
(apart from variability within age cohorts).  This may have masked any 
real trend in the data. Apart from considerable individual difference in 
labora tory  test sensitivity, such variabili ty between age groups was 
p robab ly  another  art ifact  of small sample  size and inadequately  
represented age cohorts. Never-the-less, a conspicuous drop in elevated 
levels of GGT and MCV past the age of 40 may be associated less alcohol 
abuse after entering this age cohort.  Correspondingly high AP levels 
around the same age, indicative of advancing liver disease, could suggest 
a heal th  based motive for sobriety as the physiological  effects of 
excessive alcohol become more apparent by this age.
DISCUSSION
M odif ied  SADD Scale
As validation of the SADD scale for aboriginals drinkers was not central to
the present  thesis, no attempt was made to systematically evaluate the
modif ied version. However, as it formed part of the EDR scale, some
interpre ta t ion  of aboriginal  responses to the SADD was warranted
(Davidson & Raistrick 1986; Davidson 1987). Most of the items in the
modified SADD scale formed complex variables in a two factor solution
which explained as much as 78% of the variance in its scores. The total
SADD score loaded heavily on both underlying principal components and
there was considerable  corre la t ion  among the factor  scores which
indicated the two components were not independent. This finding was
consistent with previous factor analyses of ADS scales which were found
to be e ither  unidimensional  (Davidson,  Bunting & Rais tr ick  1989;
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Davidson & Raistrick 1986, citing Skinner & Allen 1982, Stockwell, 
Murphy & Hodgson 1983, Hilton & Lockare 1978) or comprised of three 
distinct components (Davidson 1987, citing Chick 1980b).
As the SADD scale was an attempt to assess the more difficult subjective 
and behavioural aspects of the ADS, some dimensions were found difficult 
to opera tiona lise  (Davidson & R aistr ick  1986; D avidson 1987). In 
particular, narrowing of drinking repertoire, tolerance, salience, need and 
impaired control. Thus, it was not surprising that three of four items 
from these categories had to be removed from the present analysis due to 
poor correlation with other items (ie. Q4 ,Q7 and Q15). Although items 
assessing withdrawal phenomena are usually less ambiguous, Q14 (ie. 
"After big mobs o f  drinking do you get fr ightened by things that later on 
you know weren't real" ) had to be removed as it failed to correlate with 
any other item. Lack of equivalence between the two cultures for the 
meaning of this item may explain its poor association with the ADS.
Davidson et al (1989 p914) reported similar problems with Q14 for their
patien ts  and recom m ended rem oving the word f r i g h t e n e d  to better
re f le c t  p h e n o m en a  o ther than d e l i r iu m  trem ens  (eg. sub -acu te
hallucinosis). Never-the-less, non-equivalence  between cultures in the 
experience of psychiatric sequelae has been previously reported and 
rem ains  p rob lem atic  in the d iagnos is  of m ental d iso rder  among 
traditional aboriginals (Jones & Horne 1972; Petchkovsky 1982; Reser & 
Eastwell 1981; Cawte 1987).
The inadequate  subject to variab le  ratio  of 21:11 was far from
"comfortable" even for exploratory factor analysis (Tabachnick & Fidell
1989, p603). This precluded a definitive statement about the validity and
reliability of the modified SADD scale for aboriginals. However, given the
high internal consistency of most of the items and the similarity in factor
structure to other studies, use of the modified SADD scale was considered
appropria te  for the composite m easure of EDR. M oreover, in the
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exploratory factor analysis of EDR variables, the total SADD score loaded 
moderately on a history o f  hazardous drinking  and heavily on alcohol 
d e p e n d e n c e  (ie. more regular drinking pattern, high consumption per 
occasion and early start to a drinking career). While this association fell 
short of concurrent validation of the m odified SADD scale, given the 
problem of sam ple size, it was consis ten t with both research and 
experienced clinical observation (Davidson & Raistrick 1996; Davidson 
1987; Jorge & Masur 1985; Skowron & Smith 1986, unpublished).
Relevance o f  Composite Scales
A ccu l tu ra t io n
Considering the limitations in scale developm ent (ie. small sample size,
need to collapse variable measures, poor subject to variable ratio, etc.),
reading ability, youthfulness and english language skill accounted for
more than 80% of the variance in measures of acculturation among the
patients. From this factor solution it could be inferred that measurement
of reading ability alone could provide an efficient method of control over
the influence of western contact on cognitive  test performance among
adult aboriginals. Such a measure of adaption to western culture would
have the advantage of avoiding the spurious practice of equating years of
previous schooling with level of educational influence. It should also be
resistant to the effects of ARBD (Grant 1987; Riege 1987). Unfortunately,
self repo rted  non-readers  in the p resen t study were not form ally
assessed and the assumption about their lack of reading ability may have
been un founded . On the other hand, fo r the genuinely  i ll i te ra te
individuals, instruments like the WAIS-R vocabulary sub-scale could be
used to assess their english verbal skills. Although these methods or their
combined factor scores can help control for the effects of acculturation on
test perform ance, o ther facets to the p rocess were not sufficiently
addressed in the present study to completely discount their influence (eg.
attitudes, standard of housing, etc). Most of the acculturation variables
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which used the Likert scale failed to correlate with other measures and 
had to be removed from the factor model (ie. aboriginal language use, 
employment and artifact use). This raises the question of how relevant 
the items or their method of assessment was to the measure of degree of 
acculturation among aboriginals. Williams (1976) described some of the 
difficulties in trying to develop a self report scale for aboriginal 
behaviour. He considered poor reliability of such scales to be a function of 
inadequate interviewing, incorrect scaling, defects in the instrument or 
other methodological problems. Despite ensuring a standard context and 
set of instructions for a response, his aboriginal subjects varied 
considerably in their "perceived universe of possible occurrences" which 
produced instability in the measurement of behavioural frequency 
(p314). This may explain why some variables failed to be included in the 
final measure of acculturation. On the other hand, collapsing responses to 
individual items in the structured interview to form a smaller number of 
supposedly representative variables (to improve the subject to variable 
ratio), may have masked some of the more useful measures.
Neuromedical Risk
This was the most poorly developed scale in the study as much of the
information was collected post hoc. The subject to variable ratio was also
inadequate for the analysis. Consequently, the factor model did not
adequately summarise neuromedical influence on cognitive test
performance. Age was inappropriately included in the factor model as it
failed to significantly correlate with any other NMR measure and was
already involved in the measure of acculturation. On the other hand, poor
representation of NMR factors by the other variables could also explain
this lack of association. All the same, neurological disorders, severity of
liver disease and trauma related brain impairment were considered to be
the underlying influences on cognitive test performance. However, these
conditions have been shown to produce equivocal relations with test
performance as their effects are often a function of severity, etiology and
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other factors. Furthermore,  many neuromedical  condit ions were not 
accounted for and others were actually related to excessive alcohol 
consumption (eg. liver disease, diabetes, Wernicke-Korsakoff  Syndrome, 
etc.). Omission of neuromedical  problems may have weakened overall 
representation of the NMR scale while over-representation of alcohol 
re la ted  condit ions may have d im in ished  the con tr ibu t ion  to NP 
impairment of the EDR scale. For example, the present study was unable 
to assess the effects of malnutr i t ion and infectious disease during 
childhood. Differential vulnerability of different parts of the developing 
brain to these endemic problems may be responsible for differences in 
brain volumes between deceased aboriginals and Caucasians (Klekamp, 
Riedel, Harper  & Kre tschm ann  1987; Riedel, Kekamp,  Harper  & 
K re tschm annl  989). Intra-cul tural  variabil i ty  for these effects during 
childhood could influence current  cognitive test performance (Anderson, 
Leaper & Judd 1988; Boonschate  & Stokes 1988). The health and 
nutritional status of Central Australian aboriginals has historically been 
poor and could account for brain impairment among adult drinkers 
(Klekamp et al 1987). However, consideration of nutritional factors in the 
prediction of NP performance remains problematic due to problems in 
measurement  and interaction with other factors (eg. the aboriginal 
economy, rural geography, historical access to services, history of alcohol 
abuse, etc.). Never-the-less, more appropriate quantification of recorded 
medical disorders and the inclusion of relevant early childhood problems 
could produce more reliable measures of neuromedical  risk than were 
achieved in the present study.
Excessive Drinking Risk
Despite a poor subject to variable  ratio, 8 drinking variables were 
reasonably well defined by a three factor solution with hazardous 
drinking, alcohol dependence and adverse consequences of alcohol abuse 
expected to be the underlying influences on cognitive test performance.
These principal components of EDR accounted for over 79% of the
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variance in drinking risk measures. Notable exclusions from the scale 
were the laboratory test measures, GGT and MCV. However, this could be 
expected given both the methodological problems in their data collection 
(eg. post hoc use of median values) and their known equivocal association 
with other drinking measures. This lack of association was probably due 
to at best modest diagnostic sensitivity for the healthy alcoholic patients 
and at worst, no relationship at all with alcohol consumption for patients 
with cirrhotic liver disease (Pol et al 1990). Moreover, laboratory tests 
are susceptible to a number of extraneous influences which were beyond 
the control of this study (Elvy 1985). GGT is usually a poor marker for 
alcoholism among drinkers who vary in level of dependence, liver 
dysfunction, type of disease, age, gender, drug use, individual sensitivity 
to particular laboratory tests, and period of abstinence. As general 
hospital patients are a typical example of such variability, it was not 
surprising that these measures were unhelpful in differentiating degrees 
of excessive drinking risk for ARBD (Elvy 1985, citing Pen & Worthington 
1983).
Sometimes very few patients with normal GGT levels were available for 
comparison with an elevated group. Thus, apparent graphical 
performance differences between them were somewhat speculative. 
Apart from being unable to control for the influence of known factors in 
univariate graphical analysis, extraneous influences may have 
disproportionately contributed to group differences. In particular, the 
alternate Maze pathway (Bowden 1988b) was used for 3 patients in the 
GGT comparison and although only one was part of the normal group 
(n=3), this could have disproportionately improved their mean score over 
that of the elevated group (n=12). Subjects forced to use the alternate 
pathway, due to problems in data collection on the first attempt, were 
more familiar with the test from their first administration. While this 
may have merely contributed to error variance during regression
analysis, graphical differences may have been an artifact of sample size.
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Multivariate Regression Analysis
General Findings
Only 5 significant results were obtained from the 21 different multiple 
regression analyses and in all but one case, these were largely attributed 
to degree of acculturation among the patients. This would suggest that 
most of the modified NP tests were either insensitive to ARBD or had 
little association with excessive drinking risk variables (EDR). As there 
was little shared variance among the IV's, the modified tests may have 
been nothing more than non-verbal measures for degree of acculturation. 
The Queensland Test appeared to suffer such a fate. Total Maze Speed 
was a measure of the total time required to complete 10 trials of the 
Maze Test and was the only DV significantly  predicted from a linear 
combination of acculturation (ACC) and excessive drinking risk variables 
(EDR). Collectively, 34% (adjusted) of the variance in Total Maze Speed 
was predicted from all 3 scales. However, EDR accounted for only 13% of 
the unique variance in Total Maze Speed while ACC accounted for almost 
24%. While this may have been a chance result, with 1 in 20 significant 
effects being attributed  to Type I e rrors  (M inium  1978), drinking 
variables have notoriously been equivocal in their association with NP 
deficits (Grant 1987; Glenn & Parsons 1990, citing Sinha, Parsons & Glenn 
1989). Even when sign ifican t re la tio n sh ip s  have been found the 
proportion of variance attributed to drinking factors has been minimal 
and consistent with the present finding (Grant, Adams & Reed 1984).
Measures of neuromedical risk failed to significantly  contribute to the 
prediction of NP test performance in every regression analysis. This was 
not surprising given the lim itations in NM R scale development. In 
contrast, pa tien ts  with a self reported  h is to ry  of unconsciousness 
performed graphically worse than those without such history on both the 
Maze and Card Match Tests. Patients with this kind of clinical indicator of
1 44
potential brain damage would be expected to have various information 
processing difficulties which are likely to retard their NP performance.
Moreover, as certain kinds of brain damage can affect general intellectual 
competence, this could explain why patients with a history of 
unconsciousness also performed poorly on the WAIS-R vocabulary test 
(Lezak 1983). However, this test loaded heavily on the reading ability 
component of acculturation, which suggested that patients who 
performed better on the NP tests had more western educational 
experience. The latter explanation was more consistent with acculturation
explaining most of the variance in Maze Test scores from multivariate
regression analysis. On the other hand, by including a history of 
unconsciousness among other, perhaps less sensitive measures of NMR, 
may have inadvertently reduced its influence on NP test performance.
Grant et al (1984) separated the influence of head injury risk from other 
NMR factors in their multivariate regression analyses of NP test 
performance, while others have chosen to exclude completely individuals 
with such neurological conditions (Grant 1987; Bowden 1988a).
Maze Test
The exceptional sensitivity of the TMS measure to EDR was consistent
with Glenn and Parsons (1990) finding that time taken for NP
performance was a more sensitive measure for the effects of chronic
alcohol abuse than more common measures of accuracy, even after
adjusting for the effects of affect and demography. Graphical comparison
of Maze performance profiles over 10 trials for patients with elevated
and normal median GGT indices clearly indicated the superiority of time
over error measures (cf. Appendix 2, Figures 1 & 2). This was even more
apparent from Maze performance profiles of patients with and without a
history of unconsciousness (cf. Appendix 3, Figures 23 & 24). In contrast,
York and Biederman (1988) found alcoholic males took about the same
time to complete a psychomotor task, but made 3 times as many errors as
their non-alcoholic counterparts. However, the authors attributed this to a
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speed for accuracy trade off among the alcoholics. They suggested several 
mechanisms for such response choice when faced with a speed/accuracy 
dilemma: socialisation, fine motor deficit, breakdown in inhibitory motor 
processes and failure to benefit from visual feedback.
D ifferent task demands were built into the Maze Test of the present 
study compared to the non-aboriginal version and although they were 
meant to match the conditions of the original Austin hard wired version, 
the test may have tapped slightly  d ifferent cogn itive  processes or 
reduced the effort required to perform the task. Decreasing task difficulty 
may reduce the influence of culture but it can also diminish the 
specificity of the task for ARBD. While such a trade off may be necessary 
to ensure test equivalence across cultures, a point could be reached 
where the test no longer discriminates brain impairment. Vilkki and Holst 
(1989 p975) proposed an impairment of programming ability to explain 
the "disorganised goal based search fo r  action structure"  among patients 
with frontal lobe lesions. Such patients fail to use enough time to 
adequately encode the sequence of correct moves on the Maze pathway, 
which generally requires effortful processing to be successful. Impaired 
frontal lobe functioning has been associated with alcoholism (Walsh 1985; 
Lezak 1983) and failure of the brain's supervisory attentional system to 
regulate  habitual action (Vilkki & Holst 1989, citing Shallice 1982), 
causing  d is trac tab ili ty  and persevera tion . This w ould  expla in  why 
alcoholics have trouble turning away from the goal while passing through 
two key positions along the way (ie. MPE). However, in the present study, 
only patients who were less acculturated had trouble with this part of the 
Maze and Total Maze Position Error failed to significantly differentiate 
patients on the basis of EDR.
The Maze was designed to be a power test emphasising accuracy over
speed. Patients were advised that all but the first child  to cross the
flooded creek were poor swimmers who could drown if they fell in, so
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they were encouraged to take as long as necessary to learn the path. 
Patients with elevated median GGT indices and those with a history of 
unconsciousness appeared to take much longer to complete the first trial 
than other patients (ie. Appendix 2, Figure 2; Appendix 3, Figure 24). This 
mean difference became less marked with subsequent trials, perhaps 
because accuracy was only perceived to be necessary for the last 9 trials. 
Never-the-less, patients at risk for ARBD (ie. greater EDR scores) 
appeared to take longer to process and act on information provided 
during the task, even after controlling for the influence of acculturation 
through regression analysis. This may have been the result of relatively 
more prompting to follow the rules of the task, more absolute errors or 
more delays in planning an effective solution. However, multivariate 
regression analysis of the time taken to complete the first trial failed to 
reach significance. This could be explained by high variability among 
patients for the speed/accuracy trade off during the first trial. The first 
child to cross the creek was introduced as a competent swimmer who 
didn't mind falling in while the patient learnt the correct pathway. 
Kramer, Blusewicz, Robertson and Preston (1989) considered the poor 
visuo-spatial performance of alcoholics to be associated with deficient 
encoding of global information at the perceptual stage or attentional 
shifts that emphasize local components of the task rather than its global 
context. This could explain the slow start of the elevated GGT group on 
the first trial, with performance being further confounded by cultural 
differences in visual information processing strategy (McIntyre 1976; 
Klich and Davidson 1984).
The absolute Maze performance measures used in the present study were
insufficient to consistently differentiate the effects of EDR even though
the Maze Test has been shown to be "a particularly sensitive measure of
impairment in alcoholics" (Bowden 1988a pl64). Glenn and Parsons
(1990) found a combination of accuracy and speed provided better
discrimination between alcoholics and controls, with alcoholics being
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generally less efficient than controls. Significant regression analyses of 
Maze performance and visual inspection of the error and speed graphical 
profiles, suggested this strategy could have improved the contribution of 
EDR to the prediction of a Maze efficiency index. Trials to an error free 
criterion may have been a more sensitive absolute measure of Maze 
performance in the present study than measures over only 10 trials. 
However, the time taken to complete such a feat would have probably 
been prohibit ive as alcoholics have considerable  difficulty learning the 
Milner pa thway (Bowden 1988a). Bowden (1988a,  citing Thurstone 
1933) found non-linear regression modell ing of relatively short Maze 
learning profiles to be a sensitive and efficient method for differentiating 
alcohol related cognitive impairment among alcoholic and control groups. 
Insufficient sample size and the lack of treatment and control group 
prevented such comparative modelling in the present  study. Although 
Bowden considered  curve fitting procedures for learning prof iles to 
provide an a l ternat ive  normative procedure  for the assessm ent  of 
individual performance (eg. Maze, Card Match, etc), no attempt was made 
to identify deviant individual  patients against  a linear or non-l inear  
model of Maze learning.
Card Match
Even magnified performance differences on the Card Match test through
various combinations of DVs, failed to produce any significant multiple
correlation among the IVs. This occurred despite  apparent univariate
d i f fe rences  in Card Match pe r fo rm ance  p ro f i le s  from g raph ica l
comparison of groups with and without a history of unconsciousness
(Appendix 3, Figures 25 & 26) and for those with normal and elevated
median GGT (Appendix 2, Figures 7 to 16). However, mean performance
profile differences between groups of patients appeared to develop in
their latter trials,  part icularly for perseverative  errors and combined
performance measures (ie. Appendix 2, Figures 7, 8, 10, 11-13 and
Appendix 3, Figure 26). This trend was not taken into account during
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multivariate analysis. Thus, a lack of significant multivariate relationships 
may have been due to inappropriate analysis of blunt absolute measures 
of Card Match performance. Bowden's curve fitting procedures could 
have been more successful, particularly with the large number of trials in 
the test and the apparent  sensi t ivi ty  of p e rsev e ra t iv e  errors to
differences in median GGT (Appendix 2, Figures 7, 11-13). However, 
variability in performance among the few patients in the normal group 
(ie. n=4) and no adequate control over extraneous factors may have
weakened any inference from such a procedure.
Although not utilised in the present study, the computerised nature of 
the Card Match test enabled measurement  of response time for each 
stimulus card. The time taken to choose a response  card was recorded
and graphically compared for groups of patients  with elevated and 
normal median GGT (Appendix 2, Figure 16) as well as groups with and 
without a history of unconsciousness (Appendix 3, Figure 27). There was 
usually a lengthy response period for the fi rst  st imulus card while 
patients received instruction. The time taken on this trial was truncated 
on the graph to emphasise group differences for most of the trials. The 
profile of patient trials with and without a history of unconsciousness 
showed patients with possible head injuries to be slower and more 
variable than patients without a reported history of unconsciousness.
Such variability and retardation of processing time is characteristic of 
brain damaged individuals and may provide a more sensitive measure 
for the effects of chronic alcohol consumption on NP performance (Lezak 
1983; Glenn & Parsons 1990). The difference was less apparent for 
patients with elevated and normal median GGT indices, with considerable 
overlap and similar variability in response times. Thus, new measures of 
eff iciency incorporating the speed and accuracy of performance could 
improve the null findings to date for the Card Match test and possibly 
improve the contribution of the NMR scale to variability in its scores 
(Glenn and Parsons 1990).
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Neither multivariate regression nor graphical analysis could demonstrate 
a significant change in Card Match performance with the measures of 
acculturat ion used in this study (Appendix 4, Figures 31 & 32). In 
contrast,  Card Match performance appeared to be clearly and inversely 
re la ted  to age from graphical  analysis (Appendix  5, Figure 39). 
Perseverative errors (Figure 40) appeared less influenced by age and
may have been more specific to EDR (but not significantly so) as this 
particular kind of error is characteristic of alcoholic patients. Lack of 
s ignificant association between Card Match performance and english 
verbal skills may indicate the test is less sensitive to the influence of 
acculturation, which would imply it was significantly culture reduced. The 
Card Match Test was similar to the published computerised version of the 
WCST (Lyvers & Maltzman 1991, citing Harris 1986, Heaton 1981) and
was assumed to assess the same cognitive processes. The test has several 
information processing requirements: abstraction of a relevant strategy, 
visual search and sequencing, and the use of memory in what to look for 
(Riege 1987). While these processes may be fundamenta lly  the same
between cultures, individuals may differ in their ability to use them 
depending on the complexity of the task. Alcoholics perform poorly on 
tasks that demand effort in information processing whether it involves 
memory coding or retrieval, choice of strategy or ability to follow visual 
sequential information and learn from feedback. Choice of strategy is also 
usually culture dependent (McElwain 1976). Klich and Davidson (1984) 
described the remarkable  spatial memory abili ties  of aboriginals at 
Bamyili in the NT who were able to store and recall large amounts of 
visual spatial information for pattern recognition and the identification of 
playing cards, some of which had even lost their numeric symbols at the 
corners from extensive use. Thus, while cards may have considerable 
stimulus equivalence between aboriginal and western culture, aboriginals 
may use different pattern recognition strategies to play the game. Never­
t h e l e s s ,  provided effort was required to use these culturally tailored
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strategies, performance could still be impaired through ARBD. Aboriginal 
patients in the present study may have been sufficiently familiar  with 
card games to perform the Card Match with little variation among them 
for the effects of culture. On the other hand, although Nelson's  
modif ications were meant to reduce processing effort, the requirements 
of the task may have been far from equivalent for each culture. On 
average, few patients reached more than 3 category shifts by the end of 
72 trials, suggesting the task was too difficult for most of them (Appendix 
1, Figure 8). This difficulty seemed to be age related despite the lack of 
association with composite scale measures that included age (Appendix 5, 
Figure 39).
The NMR and EDR scales may have been inadequate to predict Card Match 
performance for the same reasons they faired poorly on all of the NP 
tests. On the other hand, the graphical relationship between mean Card 
Match performance and age adjusted WAIS-R scores was somewhat  
variable and the data points sometimes depended on only one or two 
patients .  Extraneous variables (eg. subjec t-experimenter  expectat ions ,  
v a r iab le  v isua l  accuity, fa t igue ,  etc.)  or va r iab les  which  were 
inadequate ly  represented by composite  scale factor scores could be 
responsible for such graphic variability and lack of multiple correlation 
among IV's, including acculturation. Furthermore, use of non-aboriginal  
norms to adjust WAIS-R raw scores for the effects of age may have been 
more problematic for this test compared to others which showed at least 
a mild trend (ie. Appendix 4, Figures 28-30).
Speed Test
The Speed Test failed to achieve any significant association with the
composite scales and graphical examination of mean performance profiles
for the 3 trials revealed a trend in the opposite direction to that expected
for patients with normal and elevated median GGT indices (Appendix 2,
Figures 17-19). Patients from the elevated GGT group appeared to
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perform better than normals. However, when their eyes were shut on the 
third trial, the trend marginally reversed (Figure 19). The slower moving 
ability of the elevated patients may have been an artifact of their
tendency to stop more often than normals, despite prompting from the 
writer (Figure 18). Although this tendency was worse for both groups 
when their eyes were shut, the elevated group stopped much longer on 
the average. Moreover, the normal group appeared to improve their slow 
moving perform ance with each trial while the perform ance of the
elevated group was more variable (Figure 17).
Little change in Speed Test performance was shown for different levels of
acculturation (Appendix 4, Figures 33 & 34), while performance with
eyes closed appeared to decline with age (Appendix 5, Figures 41- 43).
However, the data was somewhat variable in each case and dependent on
too few patients per data point to make reliable inferences. Variability in
performance profiles may have been the result of unaccounted for factors
affecting control of the mouse. For exam ple, some patients used both
hands; some used the fine motor control of their fingers and others used
their entire arm or wrist to move the mouse. Some patients varied the
pivot position of their hand both during and between trials. The number
of training trials varied between patients and some were distracted by
events around them or were handicapped by having a fluid drip in the
arm of their dominant hand. The task could not be standardised under
these c ircum stances. Patient perform ance may well have depended on
the idiosyncratic way the mouse was held or manipulated, rather than an
inability to inhibit a movement response due to im pairm ent of the
regulatory function of the frontal cortex. Never-the-less, the trend toward
poorer performance with eyes shut by patients with elevated GGT was
consistent with the poorer knob turning ability of alcoholics with eyes
closed (Parsons 1975). Sensory-motor tasks under conditions of reduced
sensory feedback appear to require more inform ation processing effort
from alcoholics and their subsequent performance is usually poorer than
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that of controls. The failure to predict Speed Test performance from 
measures of acculturation, neuromedical risk and excessive drinking risk 
was probably due to methodological problems associated with variation 
in the conditions for the motor response, insufficient trials to establish 
differences in learning profiles with curve fitting procedures (Bowden 
1988a), and ex t ra n eo u s  pa t ien t  fac to rs  (eg.  d ex te r i ty ,  fa t igue,  
distractability, limb pain, etc.).
Memory Screening Test
Alcoholics have been found deficient mainly on episodic memory, which 
involves the "processing o f  recently acquired experiences and information 
about the time and context o f  these", utilising attentive scanning, coding 
and retrieval operat ions (Riege 1987 p96). However, memory deficits 
related to alcoholism (excluding W-KS) have been relatively mild, diffuse 
and non-specific to material and modality. They commonly occur when 
tasks require considerable information processing effort. This can be 
caused by unusual demands on the material to be recalled, such as recall 
after proactive interference.  Interfering act ivi ty between coding and 
retrieval can lower recognition performance among alcoholics as the 
procedure disrupts the chance for learning (Luria 1973; Riege 1987). At 
best, the IV's of the present study accounted for less than 23% (adjusted) 
of the variability in Total Memory Screening Error, which was largely 
expla ined by degree of acculturat ion among the patients. This was 
supported by graphical analysis, which indicated a mild improvement in 
mean memory performance with higher WAIS-R scores (age adjusted) 
and a variable but strong trend toward more memory errors with age 
(Appendix 4, Figure 35; Appendix 5, Figure 44, respectively). Despite a 
lack of significant multivariate association with drinking risk variables, 
the specific memory recall profiles of patients with normal and elevated 
median GGT differed in the predicted direction (Appendix 1, Figures 19 to 
21). The latter made more errors in general and more errors of the type
associated with ARBD (Luria 1973).
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The poor outcome of mult ivariate  analysis for Memory Screening 
performance was consistent with Riege's (1987) factor analytic study of 
recently detoxified alcoholics which showed memory deficits were more 
related to task difficulty and age than drinking variables alone. Moreover, 
Riege (1987, citing Leber, Jenkins & Parsons 1981, Kish, Hagen, Woody, et 
al 1980, Fabian & Parsons 1983) reported defic i ts  among recently 
detoxified alcoholics in Memory for Designs, to be largely related to 
reversible impairment during their first month of abstinence,  with the 
relationship becoming less detectable with longer periods of abstinence. 
Subjects in the present study may have found the task too easy to 
perform or the dr inking risk measures used may have failed to 
ad eq u a te ly  d i sc r im in a te  pa t ien ts  with a lco h o l  r e la te d  cogni t ive  
impairment. On the other hand, individual differences in concentration 
may have masked ARBD memory differences as no effort was made to 
check registation of the first set of words or the first sentence. Thus, lack 
of test sensitivity may have been the result of attentional deficits or task 
d is t rac t ion .
All 3 sub-tests of the memory screening test required english verbal
comprehension skills, including instructions for the Benton figures. Thus,
it was not surprising that at least some of the variability in total scores
were att r ibuted to acculturat ion.  Had the test been modif ied  and
administered by a suitably trained aboriginal interpreter , such cultural
influence may have been reduced. Moreover, the tasks themselves could
have been made more difficult to better differentiate chronic excessive
drinkers. For example, the list of interference words could have been
made to better resemble the recall set in aboriginal language; the stories
could have been longer and more closely related in meaning and context
to aboriginal  culture; and the geometrical f igures  could have been
replaced with more abstract aboriginal designs or portrai t photographs.
Additional items reflecting a mixture of tasks relating both to traditional
1 3 4
and western contexts, may suit both acculturated and more traditional 
aboriginals. Invariably, the instrument would always be influenced by 
cultural factors, requiring multivariate adjustment. Thus, it remains to be 
seen if a pro-active interference memory test can be developed as a 
short, culturally sensitive and specific NP screening instrument for ARBD.
Screening for ARBD
Most of the performance tests used in the present study have been 
employed to some extent to clinically screen for ARBD. As none of them 
sample exactly the same or pure cognitive processes, clinicians are 
expected to systematically isolate the component processes that are 
impaired for an individual (Riege 1987). The degree to which a particular 
test samples affected processes is a measure of its specificity for that 
process and its accuracy for differentiating the kind of ARBD under study. 
However, most of the NP tests used in the present study sample 
numerous and complex cognitive processes. Moreover, ARBD is a 
euphemism for a host of impaired cognitive functions associated with 
alcoholism and many of these functions show considerable variation in 
their behavioural manifestation (Lezak 1983; Tuck 1992). The tests in 
the present study were chosen for the range of cognitive processes they 
have been found to be sensitive and specific to and for which chronic 
excessive drinkers commonly experience impairment. However, as none 
had previously been validated on aboriginals, no information was 
available on their diagnostic accuracy for this population. Concurrent 
validation of the tests was largely beyond the scope of the present study 
and with no known prevalence rate for ARBD among aboriginals, it would 
have been impossible to determine the true sensitivity and specificity of 
any NP test. Instead, the Memory Screening Test was designed as an 
abbreviated performance task for assessing aboriginal problem drinkers 
with suspected cognitive impairment. However, it failed to show any
relationship with EDR measures. More sensitive cultural modifications
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may be necessary to replicate Luria's dist inctive results for chronic 
alcoholics (1973).
The validity of diagnostic screening tests for ARBD can be improved by 
using them with prescribed alcoholic populations with a known incidence 
of brain impairment  (eg. treatment centres); by using cutting scores to 
maximise both sensitivity and specificity; and by using more than one 
test (Riege 1987; O'Donnell,  De Soto & Reynolds 1984; Lezak 1983). 
Unfortunately ,  there were no residentia l  t reatment centres to sample 
from at the beginning of the study and no known cut off  scores for 
impairment among aboriginal patients. Lezak (1983, citing Adams, Boake 
& Crain 1982) noted that false classifications of brain damage increase 
with the use of cutting scores when patients are older or of non-european 
descent and decrease if they are more educated or intelligent. Using the
remaining method to improve diagnostic accuracy in the present study, 
two impairment indexes were derived. However, no composite scale could 
predict salient NP test performance when this was defined by the factor 
model. In contrast,  acculturation accounted for about 24% (adjusted) of
the variance in the unweighted sum of NP test scores, but no significant 
association was found for excessive drinking. Thus, combining test scores 
apparently failed to improve either their specificity for ARBD or their 
sensitivity to brain impairment of any kind. This lack of association 
between impairment indices and the composite NMR/EDR factor scores,
may have been due to inadequate sampling for tests, patients or the 
variables in the two scales. On the other hand, drinking variables have 
rarely been found to predict NP performance (Grant 1987). Davidson 
(1983) considered  the confounding influence of social, cultural  and
theoretical considerations would prevent use of the Queensland Test as an 
index of organic functioning for aboriginals. While some control over 
cultural variables was demonstrated in the present study, much of the 
variabil ity in both individual and combined test scores was largely
unaccounted for in all 5 significant mult ivariate  regress ion analyses.
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Riege (1987) considered the specificity of a test to be restricted to the
nature of the cognitive processes used by an individual. Thus, if such 
processes are cultural ly determined,  the tests may be differentially 
specific for different cultures (Irvine & Carroll 1980). This would explain 
why all of the significant NP test scores used in the present study were 
predicted to some extent by measures of acculturation.
Self report screening tests for ARBD have been used to differentiate 
individuals able to report symptoms of cognit ive impairment, but most 
have had difficulty controlling for extraneous factors or establishing 
rel iable measures of brain impairment (Lezak  1983; Errico, Nixon, 
Parsons and Tassey 1990). Combining both self  report  and timed 
performance tests improved the accuracy of diagnostic  classification in
one study (O'Donnell,  De Soto and Reynolds 1984). Combined alcohol 
assessm ent  techn iques  have had some su ccess  in d iscr im inat ing  
individuals with chronic alcohol problems using multivariate  statistical 
procedures (Leigh & Skinner 1988; Pe terson  et al 1990). Similar 
approaches may be necessary for differentiating ARBD as up to 50% of 
likely sufferers have shown little or no impairment  (Parsons 1977). 
Butters, Parsons & Nathan (1987) thought the use of both ADS scales and 
NP tests could improve the clinical assessment  of excessive drinkers. 
However, only low correlations have been found between ADS scales and 
NP deficits among alcoholics (Skinner & Allen 1982). Thus, even if the 
modif ied SADD self report can reliably detect  dependent aboriginal 
drinkers, it cannot reliably screen for ARBD. The development of a 
simple, yet valid NP screening procedure for the early detection of ARBD 
among problem drinkers remains an elusive goal among researchers and 
clinicians alike. Controlling for the influence of cultural factors has
become an added burden to those involved  in the prevention and
treatment of indigenous problem drinkers.
M e t h o d o l o g i c a l  P r o b l e m s
The study was f lawed with methodological  problems ranging from 
insufficient sample size to unpredictable interference with standard test 
procedures. The methods used to handle missing data left much to be 
desired with some subjects  having complete  data  sets and others 
considerably less. Mean substitution for missing data was applied in the 
latter stages of regress ion analysis instead of before the component 
variables had been combined to form composite scales. This may have 
weakened any linear relationship between the variables in the regression 
equation and could account for the majority of null findings. An earlier 
applica t ion of the missing data  treatment would  have been more 
desirable. On the other hand, the assumption that the missing data was 
randomly scattered throughout the sample may have been erronious, as 
patients who left hospital too early may have been ’healthier' than those 
who remained (or at least they may have been different in some way). In 
contrast to the healthier patients, the latter were more likely to have 
completed the tests and interview schedule because they were in hospital 
longer. This may have led to sampling artifacts such as regression toward 
the mean when 'less healthy' means were substituted for the missing 
data of more healthy patients who left hospital early. Such an outcome 
could influence relationships between the variables in a spurious manner.
Computerised versions of NP tests have certain advantages over their 
original forms (Sampson 1983; Burke & Normand 1987). In particular, 
they enable  more re l iab le  s tandard ised  p resen ta t ions  of st imulus 
material; can be designed to measure several variables at once (including 
accurately timed performance); and can analyse the derived data almost 
immediately. Despite a proliferation of computerised psychological tests 
over recent years, their validity  and reliability estimates are under­
researched. However, from evidence to date, computer  versions are
generally equivalent to their original paper and pencil forms (Burke &
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Normand 1987). However, computerised test interpretations enjoy less 
confidence, particularly in neuropsychology (Burke & Normand 1987, 
citing Moreland 1985a, Adams & Heaton 1985).
Use of the factor model to weight the influence of several variables on NP 
test perform ance may have weakened any obvious or classic
relationships (eg. age). The worst example of such scale development was 
the NMR measure, which was developed post hoc and was probably quite 
inadequate to represent the influence of such variables on test
performance. Moreover, aboriginals have endemic diseases and problems 
known to influence cognitive performance and those in hospital were 
probably the most vulnerable (Devanesen et al 1986). These problems 
were far from adequately measured in the development of the NMR scale. 
Although the other two scales were better measured, they still had their 
problems. Apart from being based on analyses with relatively inadequate 
subject to variable ratios, these scales were often based on very rough
estimates which may not have been totally representative of the scale
construct. However, other studies have suffered similar problems. The 
heterogeneous nature of ARBD and the influence of numerous extraneous 
variables have been difficult to control for in most studies to date (Grant 
1987).
Total Maze Speed was related to EDR measures but the precise influence
was not discernible from the nature of this enquiry. Moreover, it was not
possible to exclude patients who had been drinking within a week of
testing and two women were included despite possible gender differences
in NP performance or an interaction between gender and alcoholism.
Systematic error variance from gradually changing research procedures
to accommodate hospital routines and different research expectations
were not taken into account during regression analysis. Two of the oldest
patients required help manipulating the mouse which resulted in one of
them "hunt ing"  for the solution from the writer (McElwain & Kearney
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1970 p35). Although this was eventually discouraged, it may have been 
an extraneous influence on the data with so few subjects involved. 
Certain assumptions about the research procedures may have been 
unfounded and produced outliers among both patients and variables (eg. 
cultural modifications to the tests; non-readers that could actually read; 
use of the alternate maze pathway; subtle visual and auditory acuity 
p rob lem s;  in f luen t ia l  medica t ion;  u n d iag n o sed  affec t ive  disorders ;  
influence of visitors, meals, television and other distractions; laboratory 
test measures;  etc.). While some of these were detected during data 
analysis ,  outliers  among the pat ien ts  themselves  were ignored to 
maintain the limited sample size.
Despite the problems with sample size and the relatively large number of 
variables involved, most of the factor solutions made sense and were 
easy to interpret. Tabachnick and Fidell (1989, p598) considered this to 
be the sign of a " g o o d ” principle components analysis. Furthermore, the 
theoretical  and practical limitations of principle components analyses 
were able to be "relaxed in favour o f  a fra n k  exploration o f  the data" , as 
the analyses were all exploratory (Tabachnick and Fidell, p601). However, 
the number of subjects to variable ratio was probably inadequate to 
make reliable inferences about the psychometric scales developed for the 
regression analysis. This may indeed explain their poor ability to predict 
NP performance in the present study. Further research with a larger 
subject sample would enable further development of the scales and some 
validation of the constructs they purported to measure.
Conc l us i on
ARBD can be an insidious and prevalent  complication of excessive
drinking and its influence upon treatment and prevention efforts has
only begun to be acknowledged (Tuck 1992; Loberg & Miller 1986).
Parsons (1975, p 569) use the term "altered states o f  unconsciousness"  to
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describe the early and subtle cognitive changes associated with chronic 
excessive dr inking  that are largely beyond the awareness of the 
individual. Moreover, as language functions remain relatively preserved, 
even his or her closest associates may be unaware of progressive alcohol 
related brain changes. In treatment, behaviour associated with such
changes can be misinterpreted as denial or lack of cooperation. For these 
reasons, NP assessment has an important  role in the detection and 
treatment of problem drinkers with ARBD. The aim of this study was to 
assess the efficacy of using culturally modified versions of this clinical 
technology with aboriginals. While some success can be reported for the 
computerised Maze Test, the study demonstrated the extent to which the 
clinician and researcher must go to ensure cultural factors have been 
adequately accounted for (Davidson 1983; Ciborowski 1980; Irvine & 
Carroll 1980; McElwain & Kearney 1970; Anastasi 1976; Brandt 1984).
From the writer 's search of the literature there appeared to be only a
handful of publications to date referring to aboriginals, neuropsychology
and brain damage. Little appears to have changed since Kearney and
McElwain (1976), and Klich (1983), complained about the lack of relevant
research on aboriginal cognition. Moreover, despite the plea from Badcock
and Ross (1982)  over  10 years  ago for  more app ro p r ia te
neuropsycholog ica l  tests to investigate  brain damage in aboriginal
patients, there remains a negligible data base for the study of adverse
aboriginal health issues relating to brain impairment  from substance
abuse, trauma, diseases and aging. On the other hand, related cognitive
research on aboriginals has been conducted but remains embargoed and
available only at the discretion of aboriginal organisations. This may be
the result of decades of research investigation, now considered to have
contributed to the exploitation of aboriginal people. It is unlikely that
new publicat ions will emerge until aborig inal  people  request  such
initiative and have control over its purpose. The emergence of aboriginal
political self determination has demanded a new level of accountability
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from researchers who now have to just ify  their  inves tigat ions to 
aboriginal people themselves (Brady 1990b). Research about alcohol 
abuse has been equivocal and controversial, and at times it is hard to see 
how it could be of benefit to anyone let alone a race of people struggling 
to resist a new wave of devastation from diseases of modernisation 
(Kunitz 1990). Combined with these issues is the fact that Australian 
aboriginals comprise less than 1.5 % of the total Australian population, of 
which less than half are of full descent (McElwain & Kearney 1970; Healy 
et al 1985 ; Gray & Tesfaghiorghis  1991 ). As a resul t  of  these 
circumstances, there is a danger that not enough researchers will be 
prepared to take a genuine interest in new directions of aboriginal 
cognitive  research. The few current  researchers  that have had an 
opportunity to embark upon this difficult course have an obligation to 
disseminate  their results in a culturally appropria te  form (Memmott  
1992 , personal communication). This would enable aboriginal people to 
determine the relevance of applied cognitive research and encourage 
them to propose for themselves future research initiatives.
APPENDIX 1 The modified SADD Scale
never / a little / a lot / big mobs
1) Do you have trouble getting rid of thoughts about grog _____
2) Is getting drunk more important than looking for a feed? _____
3) Do you spend most of your time trying to get grog
or money to buy it? _____
4) Do you drink in the morning afternoon and night? _____
5) Do you drink just to get drunk without caring about
what you're drinking? _____
6) Do you drink as much grog as you want even if you
got important business the next day? _____
7) Even when you know grog might cause big mobs of
problems do you still drink too much? _____
8) Do you know you won't be able to stop once you
start drinking? _____
9) Do you try to control your drinking by stopping 
for a few days or weeks? (eg. Do you go bush for a
while to get away from the grog?) _____
10) When you wake up next day after big mobs of drinking
do you need grog first thing to make you feel better? _____
11) When you wake up next day after big mobs of drinking
do your hands shake? _____
12) After big mobs of drinking do you wake up feeling sick
or want to vomit? _____
13) Next morning after big mobs of drinking do you try to
be by yourself or get away from other people? _____
14) After big mobs of drinking do you get frightened by 
things that later on you know weren't real? (eg. things
chasing you, devils, monsters). _____
15) The day after big mobs of drinking do you sometimes 
forget what happened when you were drunk? (eg. Have 
people told you about things you did while you were
drunk that you can't remember?) _____
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A P P E N D I X  2 NP perform ance com parisons for norm al and elevated 
L abora to ry  Tests
Figure 1
Figure 2
m a z e  error
elevated GGT
normal GGT
trial
3 0  
2 5  
2 0  
1 5 
1 0 
5 
0
Mean Maze Error per trial for patient groups with normal 
(n=3) and elevated (n=12) median GGT
5 0 0  
4 0 0  
3 0 0  
200 
1 0 0  
0
1 3 6 8 1 0
trial
m a z e  t i m e
elevated GGT
normal GGT
5 0 0  
4 0 0  
3 0 0  
200  
1 0 0  
0
Mean Maze Error per trial for patient groups with normal 
(n=3) and elevated (n=12) median GGT
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Figure 3
Figure 4
m a ze  e r r o r
high MCV
low MCV
trial
3 5  
3 0  
2 5  
20 
1 5 
1 0 
5 
0
Mean Maze Error per trial for patient groups with 
high (>85, n=10) and low (<=85, n=6) MCV
m aze t im e  (sec)
low MCV
high MCV
1 3 6 8 1 0
trial
Mean Maze Speed per trial for patient groups with 
high (>85, n=10) and low (<=85, n=6) MCV
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Figure 5
Figure 6
3 0  
2 5  
20 
1 5 
1 0 
5 
0
1
Mean Maze Error per trial for patient groups with normal and 
elevated AP (nearest lab test)
-i 6 0 0
5 0 0  
4 0 0  
3 0 0  
2 0 0  
=  1 0 0
-»  0
1 0
Mean Maze Speed per trial for patient groups with normal 
and elevated AP (nearest lab test)
m aze speed
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Card Match p e r f o r m a n c e  & GGT h i s t o r y  
ie.  p e r s e v e r a t i v e  error-*-(tota! s h i f t + 1 )
elevated
normal
t r i a l s
Figure 7 Card Match Perseverative Error Index for patients with a 
history of elevated and normal GGT.
CM c a t e g o r y  s h i f t
normal GGT
elevated GGT
trials
Figure 8 Card Match category shift per trial for patients groups with 
normal and elevated median GGT
5
5
5
,5
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Figure 9
Figure 10
CM c u m u l a t i v e  total  error
elevated GGT
normal GGT
50 
40 
30 
20  
1 0 
0
Card Match cumulative error for patient groups with normal 
and elevated median GGT
Card Match cumulative error divided by actual shift per trial 
for patients groups with normal and elevated median GGT
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CM c u m u l a t i v e  p e r s e v e r a t i v e  e r r o r
elevated  G G T
norm al G G T
Figure 11 Card Match cumulative perseverative error for patient groups 
with normal and elevated median GGT
CM c u m u l a t i v e  p e r s e v e r a t i v e  p e r f o r m a n c e  
(cum .  p e r s e v .  e r r o r  c a t e g o r y  shift )
1 2 
1 0  
8 
6 
4  
2 
0
0 1 8 3 6  5 4  7 2
t r ia l  s
Figure 12 Card Match cumulative perseverative performance
ie. (cum. persev. error/category attained) per trial for patient 
groups with normal (n=4) and elevated (n=12) GGT
e levated  G G T
norm al G G T
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CM perseverative performance  
ie. cum. persev. error+(tota! shift+1)
elevated GGT
normal GGT
t r i a l s
Figure 13 Card Match cumulative perseverative performance
ie. cum. persev. error/(total category shift+1) per trial for 
patient groups with normal (n=4) and elevated (n=12) GGT
ELEVATED GGT
actual
perceived
trials
Figure 14 Actual and perceived Card Match categories for patients with 
elevated median GGT
5
5
5
.5
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N O R M A L  G G T
actual
perceived
trials
Figure 15 Actual and perceived Card Match categories for patients with 
normal median GGT
CM r e s p o n s e  t im e  by GGT h i s t o r y
-normal GGT s 
elevated GGT s
3 6
t r i a l s
Figure 16 Card Match time taken to respond by patients with elevated 
median GGT and normal GGT
5
5
5
.5
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60
Speed T e s t  m o v e m e n t  t ime
5 0  
4 0  
3 0  
2 0  
1 0 
0
6 0  
5 0  
4 0  
3 0  
2 0  
1 0 
0
1 2 3
elevated GGT
normal GGT
t r ia ls
Figure 17 Mean Speed Test movement time for patient groups with 
normal (n=6) and elevated (n=l 1) median GGT
Speed  T e s t  s to p p e d  t im e
elevated GGT
normal G G T
tr ia ls
6 0  
5 0  
4 0  
3 0  
2 0  
1 0 
0
Figure 18 Mean Speed Test stopped time for patient groups with 
normal and elevated median GGT
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Figure 19
S p e e d  T e s t  t i m e  d i f f e r e n c e
6 0  
5 0  
4 0  
3 0  
2 0  
1 0 
0
1 2 3
t r i a l s
Mean Speed Test difference between movement and stopped 
time for patient groups with normal and elevated median
GGT
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Figure 20
Figure 21
H normal GGT history 
■  elevated GGT history
total intrusions after prompt
Memory Screening Word Error profile
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C
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H normal GGT history 
■  elevated GGT history
substitutionsintrusions
Memory Screening Sentence Error profile
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leauu
Benton f ig u re  m em o ry  e r ro rs
H normal GGT history 
■  elevated GGT history
Total Om/Add Distort Persev Rotat Misplace Size
Figure 22 Memory Screening Figure Error profile
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APPENDIX 3 Comparison of NP test performance for patients with
and without a history of unconsciousness
Maze error
unconscious
never unconscious
t r i a l
Figure 23 Mean Maze Error per trial for patient groups with (n=9) and 
without (n= 8) a history of unconsciousness
Maze t ime
unconscious
never unconscious
t r i a l
Figure 24 Mean Maze Speed (seconds) per trial for patient groups with 
(n=9) and without (n= 8) a history of unconsciousness
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Card Match p e r fo r m a n c e  
to ta l  e r r o r + ( to t a l  s h i f t  + 1)
unconcious history
never unconcious
t r i a l
Figure 25 Total Card Match Error for patients with and without a 
history of unconsciousness
Card Match p e r fo r m a n c e  
p e r s e v e r a t i v e  e r r o r + ( to t a l  s h i f t + 1 )
unconcious history
never unconcious
t r i a l
Figure 26 Total Perseverative Error for patients with and without a 
history of unconsciousness
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Figure 27
Card Match time taken to respond 
( c a p p e d )
unconcious
never unconcious
t r i a l
Card Match time taken to respond by patients with and 
without a history of unconsciousness
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APPENDIX 4 Effect of acculturation on NP test performance
7 0  
6 0  
5 0  
4 0  
3 0  
2 0  
1 0 
0
1 2  3  4
WAIS-R v o c a b u l a r y  ( a g e  a d j u s t e d )
Maze  p o s i t i o n  e r r o r
Figure 28 Mean Maze Position Error against WAIS-R vocabulary scaled 
scores (adjusted for age using manual norms)
t o t a l  & f i r s t  t r ia l  Maze  e r r o r
total
first trial
1 2  3  4
WAIS-R v o c a b u l a r y  ( a g e  a d j u s t e d )
Figure 29 Mean Maze Errors for total and first trial against WAIS-R 
vocabulary scaled scores (adjusted for age using manual 
norms)
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t o t a l  & f i r s t  t r ia l  Maze  t i m e
4 0 0 0
total
3 0 0 0
2 0 0 0
first trial
1 0 0 0
WAIS-R v o c a b u l a r y  ( a g e  a d j u s t e d )
Figure 30 Mean Maze Time for total and first trial against WAIS-R 
vocabulary scaled scores (adjusted for age using manual 
norms)
Ca rd  Match p e r f o r m a n c e  index 
le.  t o t a l / p e r s e v e r a t i v e  e r r o r + ( t o t a l  s h i f t + 1 )
total
p e r s ev e r a t i v e
WAIS-R v o c a b u l a r y  ( ag e  a d j u s t e d )
Figure 31 Card Match error performance (ie. total and perseverative) 
after adjustment for total number of category shifts, against 
WAIS-R vocabulary scaled scores (adjusted for age using 
manual norms)
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Card Match c a t e g o r y  shi f t
1 2 3 4 5
WAIS-R v o c a b u l a r y  ( a g e  a d j u s t e d )
Figure 32 Mean Card Match category shift against WAIS-R vocabulary 
scaled scores (age adjusted using manual norms)
t o t a l  m o v in g  & s t o p p e d  t i m e  d i f f e r e n c e  
for  t h e  S p e e d  T e s t  ( se c )
WAIS-R v o c a b u l a r y  ( a g e  a d j u s t e d )
Figure 33 Mean Speed Test Difference against WAIS-R vocabulary 
scaled scores (age adjusted)
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m o v in g  & s t o p p e d  t im e  for  th e  
S p e e d  T e s t  with e y e s  c l o s e d  ( s ec )
1 4 0  
1 2 0  
1 0 0  
8 0  
6 0  
4 0  
20 
0
1 2 3 4 5
WAIS-R v o c a b u l a r y  ( a g e  a d j u s t e d )
moving
stopped
Figure 34 Mean Speed Test movement and stopped time against 
WAIS-R vocabulary scaled scores (age adjusted)
T o ta l M em o ry  S c re e n in g  E rro r
WAIS-R v o c a b u l a r y  ( a g e  a d j u s t e d )
Figure 35 Mean Total Memory Screening Error against WAIS-R 
vocabulary scaled scores (age adjusted)
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APPENDIX 5 NP test performance and the age of patients
Figure 36
Figure 37
Total & f irst trial Maze Error
Total e r ro r
first trial e r ro r
Mean Maze Errors per trial (total and first trial) against Age 
(variable n)
Total & f irst trial Maze S p e e d
4500
Total Speed
3750
3000
2250
1 500
first trial
Mean Maze Speed per trial (total and first trial) against Age 
(variable n)
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Total  Maze Error & Maze P o s i t i o n  Error
350 
300 
250 
2 0 0  
1 50 
1 0 0  
50 
0
18 29 39  50  60
a g e
by A g e  Cohort
total error
position error
Figure 38 Mean Maze Errors (total and position) against Age 
(variable n)
Card Match c a te g o r y  shift
15 29 42  56 70
a g e
Figure 39 Card Match mean category shift against Age cohort 
(variable n)
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Card Match p e r f o r m a n c e  in de x  
ie.  total  an d  perseverat ive -< -( to ta l  sh i f t+1 )
total
perseveratlve
Figure 40 Card Match error performance (ie. total and perseverative) 
after adjustment for total number of category shifts made, 
against Age.
Speed Test
moving & stop t im e d if ference
Figure 41 Speed Test movement and stopped time difference for 
different ages (variable n)
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Speed Test movement  
with e y e s  c lo sed
Figure 42 Speed Test movement time for different ages (variable n)
Speed Test s topped  time 
with eyes  c losed
Figure 43 Speed Test stopped time for different ages (variable n)
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Total Memory S c r e e n in g  Error
Figure 44 Total Memory Screening Error for different ages (variable n)
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APPENDIX 6 The relationship of Age to Acculturation (represented 
by predicted reading IQ and WAIS-R vocabulary 
scores).
cohort differences for predicted IQ 
from reading skills
Figure 45 Predicted IQ from NART + Schonell reading tests, against Age
cohort  dif ferences for  
WAIS-R vocabulary raw score
Figure 46 WAIS-R vocabulary test raw scores, against Age
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c o h o r t  d i f f e r e n c e s  for  
WAIS-R v o c a b u l a r y  s ca l e d  s c o r e
Figure 47 WAIS-R vocabulary scaled scores, against Age
c o h o r t  d i f f e r e n c e s  for  
WAIS-R v o c a b u l a r y  s c a l e d  s c o r e
6 
5 
4 
3 
2 
1 
0
15  2 5  3 5  4 4  5 4
a g e
( a d j u s t e d  for  a ge )
Figure 48 WAIS-R vocabulary scaled scores (age Adjusted) against Age
189
A PPEN D IX  7 The relationship  of pa tien ts age to th e ir most recent 
L ab o ra to ry  Test m easures.
r e c e n t  G amma-Glu tam yl  T r a n s f e r a s e  (GGT)
Figure 49 Most recent % GGT measures against Age (expressed as 
a % of the upper reference range)
r ecen t  Mean C o rp u scu la r  Volume (MCV)
Figure 50 Most recent MCV (fl) measures against Age (95 fl is a 
typical upper reference limit)
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recent serum Alkaline P h o sp h a ta se  (AP)
500
Figure 51 Most recent % AP measures against Age (expressed as 
a % of the upper reference range)
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